Yuri Trutnev, The creation of nuclear 
weapons is a special work, RIA 
Novosti, 11/22/2017, 
https://ria.ru/20171122/1509304656.html 


“But in the meantime, | already had 
another idea in my head - a more 
advanced product based on a new 
principle for designing a thermonuclear 
charge. After testing the RDS-37, the 
next day in the evening | called my friena 
and colleague Yuri Nikolaevich Babaev 
to the bank of the Irtysh and said: "Yura, 
let's try to do just such a thing.” And he 
agreed. We returned to Sarov and drew a 
charge diagram and proposed it. This 
product received an index of 49. ... 
Zeldovich had three failures of 
thermonuclear units during tests ina 
row! ... The test of product 49 took place 
on the Day of the Soviet Army, February 
23, 1958 at the test site on Novaya 
Zemlya. The success was very big.” 


= SER Fe OL ie Se ; ress oh 2 ee 
Warhead for the first multiple reentry vehicle of a sea-launched ballistic missile. As part of the product, a small-sized 
thermonuclear charge and devices of the automation system, which have minimal dimensions, are used. Among the 
developers, the project was called "One Hundred per Hundred” (to accommodate 100 kilotons of power in 100 kg of 
charge). The dense layout of the components of the warhead made it possible to create a light and small-sized product 
that meets the requirements for placing three warheads on one launch vehicle. The mass of the warhead is 170 kg; the 1 
kt/kg objective suggests it has a yield of 170 kt if design yield was achieved. The product was put into service in 1974. 


a PRESS 2. Ie 


The first warhead of a multiple reentry vehicle with individual 
aiming at aiming points, weight 210 kg. The product was put intc 
service in 1978. Again, the 1 kt/kg objective suggests 210 kt. 
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VNIITF RUSSIAN NUCLEAR WEAPONS SUMMARY FILM 
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(NUCLEAR AMMUNITION OVERLAND TROOPS) 
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(PRODUCT 152) 


(PRODUCT 6: NUCLEAR WARHEAD FOR 
SURFACE-TO-AIR DEFENCE MISSILES) 


(STRATEGIC NUCLEAR MISSILES OF THE 
NAVY) 
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nonomeHna Poccun B MMpoBoM coo6- 
LUeECTBe MW COCTOAHMA POccuiCcKON apmuun 
AnepHoe opyxue Poccun octaetca 


HagexKHbIM rapaHTOM CTpaTernueckon 
cra6unbHOocTy B MuUpe, He3saBucuMoCcTH, 
LWeNOCTHOCTU BOeHHON UW dKOHOMNUeECKON 


6e3s0nacHocTu CTpanubl... 
\ (TRANSLATION, Postscript: In the real conditions of Russia's current 


~ (2005) position in the world community, and the state of the Russian 
i Fe . —_ ~ > | army, Russia's nuclear weapons remain a reliable guarantor of strategic oT aBTOpOoB 
== — ‘ ___ Stability in the world, independence, integrity of the country's military 
[naBybi KOHCTpyKTOp uHcTuTyTa r. a. 3eneHKUH and economic security. - From the (VNIIFT nuclear weapons lab) 


Munucereperso Poceniickoii Pexepaunn no eam rpaxkaHcKoii Ministry of the Russian Federation for Civil Defense, 
OOOpoOHbl, UpesBLIMaiHbIM CHTYAUHAM H JIHKBHAQUHH Emergencies and Elimination of Consequences 
nocsleacTBHH CTHXHHbIX GencTBHi of Natural Disasters 


PPA TAHCKAA OBOPOHA CIVIL DEFENSE 


Yuednnk Textbook 
2014 Fr. 2014 r. 


ZalMTHbIMH CBOHCTBAMH OT AeHCTBHA yAApHOH BONHLE OOMaaloT TawKe TankH, BTP 
u BMII Tanks, armored personnel carriers also have protective properties against the action of a shock wave 


and BMP. 
If it is impossible to use the protective properties of various structures , 


TIpH HeBOsMOKHOCTH HCHOMbIOBATL 3aUIHTHbIe CBOMCTBA Pas/IM4HLIX COOPYKEHHii 
CACAYET MIPHMCHATL WIeMeHTApHbIe MepbL! 3auNTbI. Tak Kak AIA HE3AaLMULeHHOrO YeNoBeKA 
HaHOOMbULYIO ONACHOCTb NpesACTaBAAeT CKOPOCTHO! HaNop, TO LesecoOGpa3Ho AO Mo”Xoga «elementary protective measures should be applied. Since high-speed pressure is the 
YAAPHOK BOJIHbI 4b Ha 3EMJHO JIMHOM BHH3, FOOBOH HIM HOFaMH B CTOpOHy B3pbiBa. px greatest danger for an unprotected person, it is advisable to lie on the ground face down, 
9TOM MWIOWasb MonepeyHoro Cce4YecHHA YMeHblaerca MpHMepHo B 10 pas, a BosseiicrBHe —-head or feet in the direction of the explosion before the shock wave approaches. At the 


CKOpOCTHOrO Harlopa Oy eT MHHUMAJIDHbIM. same time, the cross-sectional area is reduced by about 10 times, and the impact of 
BosaelicrBHe CKOpOCTHOrO HaNmopa CHWKAIOT pazIW4Hble yrsiyONeHHA (KIOBeTI, the high-speed pressure will be minimal. 

AMbI, BOPOHKH K up.) HJIH HEBLICOKKE TIPOYHbIe CTCHKH, HH H APYPHe MpeAMerbl, 3a KOTO- The impact of high-speed pressure is reduced by various depressions 

PbIMH MOXKHO YKPbITbCA. (ditches, pits, funnels, etc.) or low strong walls, stumps and other objects behind 


which you can hide. 


Puc. 1.8. 3aurHbie ceoiicr 


@ MOJICBLIX POPTHPHKAWHOHHBIX COOPYKCHHt 
OT BO3AYUHOH YAapHOli BOAHKI ACpHOO B3apbiBa 


Figure 1.8. Protective properties of field fortifications from the 


air shock wave of a nuclear explosion 


In USA and UK warheads, low density plastic foam 
is used to disperse x-ray energy into the shadows: 


Komodo 2-point primary, Type 126 pit 


Difference in basic design of UK/USA versus Russian Mirv's 


What happens if you have 
only one primary stage 
and no channel foam 


(Primary has 4.5" small axis diameter) 


Cursa 7" diameter secondary 


(This is not a problem for 
cylindrical sausage design) 


RUSSIAN MIRV: Chainer tenn net needed 


Counanncravectoro Tpyas ¢ epyweraen Ope Merama H SOFOTOR we 
acu “Cepn # Monor’. Ox naypeat Cranmecxoh (1954) « Rewwcxoa 
(1958) noosa, warpamnon opaonaun Nowma (1951. 1959, 1960). Try 
Resor Kpacoro Suawerat (1954), Koso Seexae (1945) # opmeWou 
Snax Nowsra” (1944). 

VV, Agpncantoe npanmuan axtapnoe yuactne 8 oOweCTeennOR 
arsen ropona m oGnacts: € 1987 Fr. Gun penyratom Bepxoenaro Cosera 
PCOCP, wabupance neneratou 22-r0 cyeata KNCC. 8 noscemneshor 
ataun rope Veanoen: Gun ReMMLORERMN COGECEMNKEM. FO Deg: 


My ce cactoanoe speMs cw Nposanen Ma NpwpoAe C Commee Vanenan- 
68 GOIOTpADHeR, HB STON YeNeENAR NOLACH npOpECCHONATENTD 
sacroperea, 

B wactomuee spews OKE Maumnocrpoesim HocAT ws Hope Visa: 
nosmna Agpwazroea 


BaGaes 
YOpwit Hionaesy 


GaSe ©. H. poamnce © Mowe, B rom 
somes coma Babaeaun Guna seaxyaposana cra 
ana 8 YenaGyncxyo ofnacts, saTem 8 Cpasmco 
Asno, 8 F. Nemma6ea (reme r Xeaxenr). Xonoa- 
imue  ronomase rome Ba608 NepORWA mixonie 
OW M1 3T0 Me MOMBEIANO EMy OTRKWHO YHNTLCH, 38 
char FoR OCROWTs MporpAMMY B-r0 H 9-0 KRACCOR. B 10-4 KnaCoe OM 
youncs yae 8 Mocxee. ares noctyrun Ka Qusmecur Gexyrater MY, 
KoTopud oxowun 8 1950 r © ormmanen 

B xaane 1951 r. ‘pak Haxonaesny xax mya cryment Gun 
nanpamnen 8 K5-11 (BHVIA3®. r. Capoe). Padorare naan © naGoparo- 


npeuan. Oven Guctpo npowen nyt. oF crapwero nasopaN 
ctwrens wawareuata oTaeneHns 


10. H. Bataoe Gun epyroeomume coousanncroas m oGnacT# coanavaen 
arownux # TepMosnepren sapence B 1955. comwactno ¢ 10. A. Tpyt 
HOE On COpMWpOEAN HOEOD HATpARNIWNE © CORD TOPMORREDHLX 
aaprane © KapRAHaMNO yrpmsonMuMA xapaKtepwcrmau B 1956 F 
Guna yeneuno sanepwena mcnepaventamnan orpasorca sepacty 2% 
aaa CBO tana 

104 patote npenwecteceams Comune TeopeTmvecKne vocnea0sa- 
rans 0 Gaswecroury OBOcKOREMAD H MATEMETHNECKOMY PACMETY pas: 
Raoneck ADUCCOR, KOIOPRP CNA BO MHOYOM Cue HEACmNM BUT 
CbopyMpoeam JaRaWe Ma DASPAGOTKY HOBLEX NpOrpAMME RIE pace: 
Toe. 3a coananne woRoro wanpaenenma # paapatoTny TepwoRnepHeX 
aapeaoe © 1950 F. 10. H. Sa6aes Gun ynocroen seanne naypeara Nenu 
exon npewwn 


_——— 


10. H. BaGaee anec xorcocammash exran 8 passutwe Teopermac: 
so neyueprenn nporpaMMe. 4To cnocofcreogaNO commannO waTeMaTA 
‘wecxoro annapara. Ero nesTensnocTs Gua WouNeAE CTAMYNOM AAR a> 
THR PACMETCS CAOMMERUIX MATOMATHNOCOK SARIN DaauWOCRIE 


Om # GwONOTMeA ERMBKMOM PARAL HE YenoseKa ¥ OKpYABNNYO 
peay. Baru y nero w MpeMOKeWE O BLBENeNID B KOCMOC aNUApatoS 
Acenmer MaDe 
10. Bataes supacran Gomuyeo nnesay worcaux yweux «aan 
TOS ¥ BOKTODO HayK, ROTOPUE CeroRYE yENeGKO NDOROMAAOT ero FEO 
B 2000 r. no aabepuene on-oR m3 paspatoroK, a KoTOpOR KOpmt 
Hamonacens npweamar nanccpencreeace yuactne, ey Ext NpwCym: 


8 1961-1962 rr 1Opmen Hiconsesmwen ero xonneraun Gus 
pazpatoram Koawe, Gonee coeepuewmie Japan Boruan “ace 2Tax 
3apARO8 RO CHEK NOP MAXORMTER Ka BOOPYReWN PocowWAcKOn Apt 3a 
yeacTae © paspsorKe pana TepMOSnaDHe:X 3ADRNOB C HUCORNA YEN 
vauun sapactopecrvmann 10. H Ga6acoy @ 1962 1. Gur npvceoeno 
saarae Fepos Counanmcreweccoro Tpyna ¢ spyvermen opaana Mereans 


ena Tocyaapcruennas npeuma PD (nacwepTno). On Karpaxnon ayia 
Opmewaun Nenana. opseHow Tpynosre Kpscsoro Snawenn, wenario 
Ba pynosye acéaecry” 


¥ sonoto# mename “Cope w Manor” B atom xe roay euy Guna npwcy- 
Rena YORAR CTeNeIm ROKTOPA TeEAVESORE HaYR, & 1SES-At On CTAMORMT 
om smenou-xoppecnonaontow AH CCCP. 

Mon pyxoscnctsom 10. H. Bataeea 8 nocneayoune rom Suen 
parpatorara: noaue Anepe H TEPUORIEPrND IapADA PAIMMNCT Na: 
anavenya mie ochauenas Coneuvnctea ponds Bowes Bocpyrerex Cw 
CCCP. On smoroxpamo y~acrRoean © CRMITaNMAK TEDMORROpMAE 3298 
08 Ma nonarowax MO KaK cheumanwcr # Kae pyxoscaaTene. Ero exnaR 
© parpatorxy sapance wecusram 

Flo wanunaraae 10. H. Babacea w 10. A. Tpymesa 1 non wx pyxosca: 
cieow 20 BHVI® Guns paapaSoram TepwoRnopme TOpARM arm 
HOpOQMONOSAACTEEHAA UENBA — 3BDRLAE C MIRKAMAMLHOH OCKONOSHOR 
pagmoaxTaRccTD. HEXOTOpue 43 Mex GUNA MpAMENON ARA COMANER 
pogcKpananae (aweran (as08H GALEROR, HKTENCMpMLRUAM f2I0B 
negra mectopomnonint wT a 


Bessepxni 
Visan Apcenteeans 


Bessepint M.A. ponmice na xyTope Koponce- 
xa Hosereoprneecoro pavona Kwposorpancxo o6- 
AacTw a xpecTasmcxo# Ceune, Boxope canna nepe. 
exana o Montascxye oGsace, 3 cosas “Kpacnoe 
Shaws", rme Visan Bessepaeh oxomwes 7 knaccoe, 
sypou tpaxtopactos » pasoran no npwsuea s apo B 1952 7. Gun 
npwaean 6 apMn, coyawn BF KpacHORpcK®-26, B 1955 F. KeMobunso 
arcs, octance ® Cu6upe m paGotan ® Yrpaunenint wexarasauen “Cr: 
Boman teopermeccar patora tuna npssanena wa no wcnoM20- awctpow” Mawennctou sxcxasarepa TpyBWcR Ha wmormK cIpomCaX 
anno anepiack BIpUBIS AIA MApSBOTHA RONeURECR MaTEpAsNde Kpacnorpcxoro Kpan — CrPOMN AUER ROMA, COROKTAA ROEHNOO HaDKa- 
‘Dammeiume narpaaensen pator 10. H. Bateess Ouro nopeece Senna, cencxoxoamacteeronse o6vextes 
ene RaepNIK 2aDEES - ARCHNCR nentoR Guna paps 3a BumacuneCR YCNOXA & BUNCANEHAR sama CeaAMOA ORTH. 
Gorana teopwa, yoosepwenctecsame: meron pacvera # 7.2. Taame top eran # counannchavecnnx cOnsatenscre Yasow Moench 
wommmprace sapeins Germ Gomme MpUCTE: ho KOMCIpYtIOW  TexRONOTI xoenoro Covers CCCP ot 29 mone 1966 1. my Cuno 
veroroerenen Onn Giimd ncrestaras no po60Tanw He BoeTBA craGamro seanne Fepoa Counanuctasecxoro Tpyia ¢ BDyMenMeNe © 
TpeSoaare aoeam Ho pu Muxonagews We yenaa 300 cenam ya 20noTow wenane “Cepn # Moror” 


23 Feb 1958: first test of double-primary design. Babaev, Russian book Heroes of the atomic project 


10. H. Ba6aee Gein KpynHevwum cneuvanuctom 8B O6nacrtn cosnaHuA 
AaTOMHbIX 4 TepMOAREPHDIX Zapagow. B 1955 r. cogmectHo c IO. A. TpyT- 
HeebIM OH C*opMupowan HOeOeE HanpasneHve B COSRAaHUN TepmMoAMepHbIX 
ZapAQOB C KaPAVHANeHO yAyWeHHbIMM xXapakTepucruKamy. B 1958 r. 
6vina yCneWHO saBepweHa SKCNepuMeHTaNbHaA OTPAdOTKa Nepeoro 3a- 
Pana HOBOrO Tuna. 

Stow pa6ore npeqwecreoeanu Sonbwue TeopetuyecKkue uccneposa- 
HMA NO @usuyecKkomy O6OCHOBaHUIO NU MaTeMaTMYeCKOMy pacHerty pas- 
NMYHbIX NPOUeCCOB, KOTOPLIC SbINM BO MHOFOM OUl© HEACHbIMUY. Beinn 
copmynvpoeakb! sagaun Ha paspaboTky HOebIX nporpamM ANA pacue- 
Toe. Sa cosmaHve HOsOrOo HanpaeneHuA u paspadorKy TepmMoApepHDIX 
agapanos 8 1959 r. 10. H. Ba6aea 6bin yAocroeH 3aeaHua naypeata Jlenun- 
cKO“ npemunu. 

B 1961-1962 rr. lOpuem Huxoneesuyem vu ero Konneramu 6binu 
pagpasoranbi HoebIe, Gonee COBepWEHHbIC sapAAeI. Bonewan acre oTux 
3apAROB AO Cux NOP HaxOAUICA Ha BOOPyxXeHUN PoccvicKon Apmun. 3a 
yuactue B paspaborke paga TepMOAREPHbIX ZapAnow C BbICOKUMNU yReNb- 
HbIMM XapakTepuctuxamu 10. H. Babaesy 8 1962 ©. 6biNo npuceoeHO 
geanue Tepoa Couvanucruyecxoro Tpyma c epyyeHvem oppena JleHuHa 
wv zonorow menganu “Cepn u Monot”. B stom xe ropy emy 6bina npucyx- 
QeHa YYeHaA CTENeHb AOKTOPA TEXHVYeECKUX HayK, a 1968-mM OH CTaHoBMT- 
ca “neHom-KoppecnoHpeHtom AH CCCP. 

Nog pykoeogctreom (0. H. Badaesa 8 nocnepyiowme ropbi 6einu 
Paspa6oraHb! HOBbIG AAEPHLIC Vv TepMOAMEPHIe SapAAL! PasAuVYHOrO Ha- 
SHAYeHNA ANA OCHAUCHUA OoNbWUHCTea PomoB eOoKcK BoopyxeHHbIx Cun 
CCCP. OH MHOroKpaTHO yuacTeoean B VCNbITAaHVAX TEDMOAAEPHbIX sapA- 
moe Ha nonuroHax MO kak cneymanuct uv Kak pyxosoguTenb. Ero exnag 
8 pagpaoorKy 3apagoe HeoucHuM, 


Translation from Russian to English 


Yu. N. Babayev was the largest specialist in the field of creating atomic 
and thermonuclear charges. In 1955, together with Yu. A. 
Trutnev, he formed a new direction in the creation of 
thermonuclear charges with radically improved characteristics. In 1958 , 
the experimental testing of the first row of a new type was 
successfully completed. 

This work was preceded by extensive theoretical research on 
the physical justification and mathematical calculation of various 
processes, which were still largely unclear. Tasks for the 1 
development of new programs for calculations were formed . For the 
creation of a new direction and the development of thermonuclear 
charges in 1959, Yu. N. Babaev was awarded the title of Lenin 
Prize laureate. 


B 1961-1962 Yuri Nikolaevich and his colleagues have I 
developed new, more advanced charges. Most of these charges 
are still in service with the Russian Army, For his participation in the 
development of a number of thermonuclear charges wilh high specific 


characteristics, Yu. N. Babayev was awarded the title of Hero of ’ 
Socialist Labor in 1962 with the award of the Order of Lenin and the gold 


medal “Sickle and Mopot". In the same year he was awarded the degree 
of Doctor of Technical Sciences, and in 1968 he became a corresponding 
member of the USSR Academy of Sciences. 


Under the leadership of Yu. N. Babayev , new nuclear 
and thermonuclear charges of various values were developed in 
subsequent years to equip most branches of the Armed Forces 
of the USSR. He repeatedly participated in the tests of thermonuclear missiles|at the 


landfills of the Ministry of Defense as a specialist and as a leader. His contribution to 
the development of charges is invaluable. 


IN 2005, RUSSIA DECLASSIFIED DOUBLE-PRIMARY TECHNOLOGY 


FIRST TESTED 23 FEBRUARY 1958 AND STILL IN USE TODAY: 


No uxuunatvee tO. H. Badaeea v tO. A. TpytHeea uv nog ux pyxoson- 
creom so BHUUS® Geinu pespa6orTaHb! TepmoapepHbie sapAgel gana 
HAPOAHOXOZAUCTBEHHbIX LONEH — SapAQb! C MVHYMANbHOM OCKONOYHON 
paguoaktuenocrbio. Hexoropbie v3 Hux ObINN NPVMeHEHbI ANA cosAaHuA 
BoOAOXpaHuANU, FTAaWeHNA razoBbIx Makenos, “HTeHCMuKauMN razoBbIx u 
HEMTAHbIX MECTOPOXKACHYA VT. A. 

Bonbwaa Teoperuyeckan pa6ora 6bina npoBseReHa um NO ucnonb3s0- 
BaHviO AMEPHBIX B3pbieoe ANA HapaboTKu AeNAWMXCA MaTepuanos. 

QanbHenwum HanpasneHvem paboT 10. H. Babaesa Obino KopeHHoe 
ycoeepweHCTeoeaHve AMEPHLIx sapAGOe — AeOMHOM nopxo”. Boina paspa- 
6oraHa Teopva, ycosepweHcreoeaHb! MeTOpbI pacuera uv T.Q. Takue Tep- 
MOANEPHLIe ZapAge! ObINu Oonee npocTei NO KOHCTPyKuMM u TexHONOMM 
vgrorosnenua. Ox Ovinv ucnbiTaHbI, HO padoranu He ecerpAa CTaOuNbHO u 
Tpe6osanu poeopKu, HO (Opuwm Huxonaeeu4 He ycnen sroro cpenate. 


10. H. Ba6aee exec KonoccanbHbIN BKNan B pasevTNe TeopeTuuec- 
KUX AYMePHeIX NporpamMM, 4TO CNocobcreoBano cosAaHuW mMaTemMaTu- 
yeckoro annapata. Ero feATenbHoOcTb 6eina MOUIHbIM CrumynoMm ANA pa3s- 
BuTUA pacueTOB cnoxHewWwNX MaTeMaTuYeCKuX ganay uv Gusn4eckux 
npoueccoe. OH mMHOrO paboTan B CMexHbIX OGNacTax. Sanumanca nagep- 
HOM TeMaATUKOU: HaKaYKON Nasepos OT AMePHOrO espbiga. VnTepecoeanca 
OH WW Ovonoruew, eNuAHVeM paguauNN Ha YeNoBeKa MW OKPYyx*aloWyw 
cpeny. Geinu y Hero uv NpeANoxKeHMA NO BbIBeAeHMIO B KOCMOC annapaTos 
BOCHHOFO HasHaYeHnA. 

10. H. Ba6aee Bbipactun Gonbwylo nneAAy MONOpLIX yYeHbIX, KAHQUAa- 
TOB UW AOKTOPOS Hayk, KOTOPbIe CeromHA yCNeWHO NpopoNxaloT ero geno. 

B 2000 r. no gaeepweHuu OgHOm us paspaboToK, eB KOTOpON lOpun 
Hukxonaeeuy npuxvman HenocpeACcTeeHHoe yyactue, emy Obina npvicyx- 
neva TocypapcteehHan npemua P® (nocmepTHo). OH HarpaxKAeH AByMA 
opaeHamu SJlexvHa, opmeHom Tpygoeoro KpacHoro SHameHy, Mefmanbio 
“Za TpyAoeyo Ao6necte”. 


Using 2 primaries allows a — ' ; 
2.5 fold increase in efficiency efficiency by anisotropic x-ray delivery 


~—~.__ After double primaries detonation 


At the initiative of Yu. N. Babaev and Yu. A. Trutnev and under 
their leadership , thermonuclear charges for national ' 
economic chains were developed at VNIIEF - charges 
with minimal scoping radioactivity. Some of them were 
used to create reservoirs, extinguish gas flares, intensify 1 
gas and oil fields, etc. 

A lot of theoretical work was carried out by him on the use of 
nuclear explosions for the development of fissile materials. 


The further direction of Yu_N_ Babayev's work was the radical 


improvement of nuclear charges - a dual approach. The theo 


was developed calculation methods were improved etc. Such 


thermonuclear chargos were simpler in gosign and manufacturing 


technology . They were tested, but they did not always work stably and 
required fine-tuning, but Yuri Nikolaevich did not have time to do this. 

Yu. N. Babaev made a copossal contribution to the development 
of theoretical deumeric programs, which contributed to the creation 
of a mathematical apparatus. His activity was a powerful incentive for 
the development of calculations of the most complex mathematical 
problems and physical processes. He worked a lot in related fields. He 
was engaged in laser subjects: pumping laser from a nuclear explosion. 
He was also interested in biology. the effect of radiation on humans} 
and the environment. He also had proposals for launching military 
vehicles into space. 

Yu. N. Babayev has raised a large galaxy of young scientists, candidates 
and doctors of sciences, who today successfully continue his work. 

In 2000, upon completion of one of the developments in which 
Yuri Nikolayevich took a direct part, he was awarded the State Prize 
of the Russian Federation (posthumously). He was awarded two 
Orders of Lenin, the Order of the Red Banner of Labor, and the medal) 
“For Labor Valor". 


How elongated fusion stages are compressed into spheres for maximum fusion ee - ol 


Russian 370 kg thermonuclear 
warhead for missiles, put into 
service in 1978. 


1st ever Russian 
MIRV warhead, 210 
kg each; first put into 
service in 1978. 


Monoblock warhead of the 


first megaton range missile for 


submarines, 650 kg, year 1974 


40 kt tactical nuclear warhead, 
1960: length 287 cm, midsection 
diameter 88 cm, mass 950 kg 
(Much heavier than American 
designs for such a low yield!) 


SLBM warhead, length 230 cm, 
diameter 130.4 cm. Mass 1144 kg. 


First ever Russian thermonuclear warhead for an 
intercontinental ballistic missile, 3 megatons 
yield, 8500 km range, in operation 1960 to 1966. 


Monoblock warhead for use against 
ships and shore bases, 690 kg, 1975 


1962: first mass-produced Russian 
aircraft dropped megaton yield 
strategic thermonuclear weapon 


Russian 50 megaton bomb, 30 tons, 
2x8m size, tested at half power on 
December 24, 1962, Novaya Zemlya. 


1st Russian MIRV for SLBM submarine 
missiles, put into service in 1974: 
mass is 170 kg, a small-sized 
thermonuclear charge allows placing 
three warheads on one launch vehicle 


ie Lf Se 
Monoblock head: 406 kg, entered 
service in 1974. 


RIGHT: 1961 
Russian megaton 
ICBM warhead 
Length 189.3 cm, 
midsection 
diameter 130 cm, 
mass 736 kg 


4 200 kt thermonuclear warhead 
deployed from 1981 to 1991 fora 
450 km range operational-tactical 
missile which was withdrawn 
from service under the INF 
Treaty, in exchange for the 
American Pershing INF 
| disarmament. 


First ever Russian 40 kt 
nuclear warhead for an 
intermediate-range ballistic 
missile, 1200 km range, 
withdrawn from service 1960. 


2 megaton warhead for ICBMs, 
range 12,000 km, 1970 to 1979. 
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ABOVE: 
; _4RDS1 tested 
we —_ ae, 29 August | 
1949. 4 
Lower right 
shows 
designer 
Khariton at , M4 
the museum 
= with this copy | 


TSAR BOMBA: 100 mt (dirty U238 pusher on -_ \ 
central secondary charge) or 50 mt (lead pusher) 


Russian 1st serial nuclear warhead ‘ Se 
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MMHACTEPCTBO POCCHHCKOM (EAEPALIAM 110 ATOMHOM SHEPTHM 


MMPHBIE AAEPHBIE B3PBIBbI isan s-s6ss6-116-6 


Transportation of warhead bus toa Russian ICBM silo 


Dus. Zui sToro Ha sanoue MucTHTyTa Obula coaliana creumanbras (busnuec- 
kasl ycraHopKa DO-24, ckocTpyMpoBaHHaa rpyrmoii ceutManHcTos nepBoro 
KOHCTpyxTopckoro 610po BHMHT® nog pykosoncrsom B. B. JIMTBHHoBa H 
TLA. Ecnna. Ovsnyecknit onprrc ncriom30RaHHeM 310i yCTaHOBKH GbULTIpo- 
neen 04.02.1965 r: Ha CemunanarnicKom rosmrone. B 310M 3Kcriepumente, 
‘BOIMOXKHO, BITEPBBIE B MHPe GBUTO OCYITECTRIICHO 3KHTaHMe GONBILO! MaCcbI 
ra3006pa3Horo neirepus [17]. 

PasBuBas WeH, peanH30BaHHBIe NPM NpoBeseHuM sTOTO onpITa, 
E.H. Anpopin npemioxii B HOBO u3HYeCKOH cXeMe 3apsta HCTIONL30- 
BaTb raz006pa3sHbii JeliTepHii Nol GONbIIMM JaBIeHKeM (NOBbILeEHHOH 
miorHoctn). Mposepka 3Toro KOHCTpyKTOpcKoro MpeIOxeHHs, NpoBe- 
deHHast 13.02.1966 r. Ha CemunanaTHHcKOM nosMrone, GbuIa ycnewHOn 1 
TIOMHOCTHIO NOATBepAMITA pesybTaTBI PH3HYECKHX pacueToB, 3axKHraHHe 
GbLTO OCYILeCTRNCHO OT TepBHYHOTO yaa, OCKOTOUHAM AKTHBHOCTS KOTO- 
poro He npesbitana 6% or o6ulero SHeproBsiMencHua. TakKUM 06pa30M 
ObLI DOKa3aH akT MONyYCHHA 9HeproBEeAcHHA OT GONbILHX KOIH- 
ect deiiTepus. STOT BaxkHBI Hay4HBIt HM MpaKTHyeckHit pesyrETaT 
OTKPbIBAN NYTL K HCHOb3IOBANMIO B HEpreTHKe caMOrO AeUIeBOrO CHI- 
pba - Aetirepua. To, dero He yfanoch NoAy4HTS B AOporocTosULX Hu 
CAOKHEHLIMX YeTAHOBKAX JA TepMOsepHOTO CHHTe3a, ObUIO TOTyYeHO B 
HECOH3MEpHMO GOsIDLIMX MacuITaGaXx TIP TIOU3eMHOM sJJepHOM B3pbIBe. 


"Bamueanuem” Pusuku Haswearom ocymecmenenue mepmoadepHoll peaxuut 
¢ 3aMemHviM aHEpzosnidereHuem, KomOpoe CnocobHo Npueecmu K ycmoii4ueo- 
My mevenuso mepmondepHx peaxuuit. 
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Puc. 3.2. AgepHoe BapHBHOe yerpolicTAo GorBUOH MoILMOCTH, 
NPeAHAIHAYEHHOE JNA NPOBE/EHHS BIPHIBOR C BIGPOCOM FpyHTA. 


RUSSIAN STANDARD DESIGNS| 


Cylindrical 
centred: 
two linear 
implosion 


N18 


Tipenposoavrreaswas sanncxa EL. Cxasexoro w Fpemanyn LK KIICC 
‘ mpeacrasenew cooGwieni no peaysmbraraM wemurraunua 


os0pa 1955 r 
Cos. eoxpenno 
(Gco6ot nextiocT) 


on 


B Mpesmasnt IK KCC 


TIpeacranati nozpodtioe cooSuienue T, Japeuirilia w ZpyTHN no peayaLraraMt 
emsrauiis wazenia PIC-37, nosyvenoe 23 woxpa 1955 roa. 


Tpunoxenne: pyxonucnisl uatepyar a0. et-119Ion wa 4 awcrax. 


Rounded, but 


Ne 190 Ne 192 


Hlocrauonaesne CM CCCP Ne 46-31ce 
o penyanraray nemsrarn wate PIIC-27 w PIIC-37, 
‘epuiiow npousaxerse wasem PIIC-27, paspaborxe 

 verovoaemun water wa npucimune sroworo oGixarns! 


Sanwexa AT, Caxapona, 5,5. Jeasaoawa « B.A, asnaenKo 
LHL. Tanaony e oncmcoi napaverpon seit 
ouioctiso w 150 weravoum w om aucmapa Tow THT 
-D. 


charov, 
2 dheapati 1936 6 


F Mocks, Kpeur 


inisters on 7 

‘Coser Mirserpos CCCP onveser, ro mponetesnioewenbrate rere LRC-27 
 ocnoRHOCo Ha pwn AO wane PAC-37 mx VoAOKHTE AME peyR5- 
“aM OTRPEROET NOIOAHOCTH AOTIEBHOTO YORAHTENNE MOUCET HERE 
"pi acionpewetiont Copan packom aownex mopinsaTisx Beers CCoofuaen our napaerpon wea 


150Mt de 
5 


Covet Muiterpos CCCP TOCTAHOBABEET: 


pce 1. Ofiaars MunatcTepeToo cpesmero auncenpoesstn 
24 Honda 1955 2) npwcTyms x sroTORRenNO HEME, OCHORAHHK Ha MpwKANE AO, s TO Hiatee © detineputan sums (..)$8[-0r0] 060) 
nek. c7- 1398/1 ‘omiTs a 1956 r. 10 waxes MomriocTwo 1,7—7,9 a TH 10 rane MoutttoCTEIO ™ 
Bepue:! O,5 wr, B1956 F. toarorosur nposrasoRcTHO Ha sinyeK 8 TeHeHTHE 1986-1960 rr. ors, 
2) amma ~ 8-10 verpon, 
Wpunomenue) 3) bunt nee — oxax0 100 rom 
B Mpecnzmy Luk KTICG 


‘2 wontpn 1955 «09 acon 47 wry no crt ape wa nentone Ne 2 Mieweepe 
ta cGoponts CCP nponsaenn Hosta skclepeenTanano ecnopaRYo Bowl HoHO 
revespyaten — PACT 

‘eruawe rpeaseantrccsnyre specu Sous ccousnera Ty 16¢ mucora 12 mac 


wor. §) paspaGorans nw yaroroairs wasesue wa npnmwucne AO NowOERRIO 20-30 se 7 
Bola cfpecseansc.c ipaworou. sro aara somomocTeyeaneurespeumeeransie econ 2026 T w noarovoaurs nemuranue ero 8 U7 xa. 1956 r. ua Howol ewe 


685 907 compas ny cauanory Hs Gosnacto pSEcTOREE. 
ape voraTan Sura oGnawar noroRS; BUioTa ViNeR HpoNRr OB Buna BonES 
aayx tower, 
Bopve mpowsouen va suave 1 $60 werpos, w CraroaapR sou CneMN Uap xOpOWO 
seSncnare, nova we nomvanc 38 ofa 


Couonens namacras paspyunw Ha paccrosiau ao 5000 werpoe, Tam creo no 
‘npenens wa poccronem ac'2000 mepoa,aprunrepea ranysnna rome popyenne a pac 
‘tora 20 3000 werpos. 


Hcnuitanna agepupix 3apaoB 


Uncoo, 
npopeqeHHa 
HcCHbITaHHit KT. 
13.02.1966| CHIT mr.E-1 
a, 
0 


07.01.1968] CHIT urr.810 _ 
: = aa 

| 8.9 __| 

| 0,001-20 | 


Karasory 


cil 


ce cawatera M-4 ¢ apimexenens aapawoma, 


Ucnsrranne 3apaya c 
TePMOAeEpHEIM O0KOM, 
coxepxKaliuM jeliTepnit 
Ton OombnIMM aByIeHHeM 
@y3v4eckni ONBIT WA 
onpeyeeHHa 
MHHHMA@JIBHOrO 
komm4ectBa JeliTepua, 
kOTOpoe MOxeT ycTounBo * 
B3pbIBaTECA. 


MHHHMYM HaBeyeHHO EVE 
aKTHBHOCTH. Bcero IE 1 
mmpospezenHo 8 TaKHx 

OTIBITOB. 


Option 2 (nat 
zee cysts pacxonox aun 1 HenaxisoRaHHe 1ppamor0 


ral Mepewm lithium deute 


sumag wore Bsns enevano 8 rata : 
1) awawerp — 6-7 mempop, 
2) xia — 18-20 verpon, 
3) obit nee — ox 20 500 rom. 
Hiszesme woumocraio 8 od autuspd mowe THT woxer Bir wroroRaeHo 
‘no moDoony m9 37 a waprisTO pu yer weCOS JeimepudbewPLPCA- 


ontaining 


Sirona rave 
N 


©- 
Se X 


967 no 1970 rr. 


18.12.1968 | CHIT wr.508 MCTIBITBIBAICA = APLES OF NUC 
13.04.1969 | CHIT mr.2411 001-20 | 3apaa c TepMosyepHEIM -FO 
04.07.1969] CHIT wr.710 6n10KoM, arouyHM 


28.03.1972 | CHI wr.191 6 


10.12.1972 | CHT cxs.1204 140 


[31.05.1974 | CHIT cxs.1207[ 71 
08.06.1975 | CHIT mr.165 3 
18.08.1983 |CHIH3 urr.A-40] 0,001-20 
28.12.1984 | CHM cxs.1353| 0,001-20 


2 
5 
22.03.1971 | CAT mr.5101T 7 
1 
2 


T 
09.11.1968 | CHIT urr.606 4 

6 

7 
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3axmouuren.unti qoxaag JL.LBepua H.B.Cranuny 
0 pe3y1bTaTaX HCMbITaHHA AaTOMHO! Gom6ei 


28 oxra6px 1949 r, 
‘Tosapnuy Crannny HB. 


Onrweckumi HaMepcHHaMH (NPOHIBCACHEBIMH MPH NOMOMIH CeUHANbHO CKOH- 
crpymposasnrx cxepxcKopocraux boroxamep, zaiomnex 600 000, 100 000 x 25 000 
‘KaAPOB B CCKYHAY, OOMYHBIX KHHO- 1 a9poboTOKaMep, CTENHANBHLIX CHeKTporpados 
¥ ADYTHX H3MepHTeABHLIX MpHGOPoR, sapavee YCTaHOBNeRHEX Ha AuCTaHUHAX 1 800, 
3.000 w 5 000 merpos or uerpa Bspurpa) 


Vmeperto, 970 moToK TermmoBoro H3nyeHAs B3psiBa cocTaBAaeT 4 % sHeprHH 
ACHCHHA Bcei MaCCBI IMYTOHHS, COCTaBIaBIIcH 3apsn aTOMHO! OomOsI, HCnHITAaHHO 
29 aprycra 1949 roa. 


xelirpouoro t 

300m 420000 300m 27000000 Tasnenee orpexxcmnolt 

400 155 000 400. 38 000 Msideasalctcaae 

500m 68 000 500 12000 200m 2.900 vse 

600m 32.000 600 m 4200 oom 2200 

700 15.000 700 1800 300m 770 

800m 7800 800 m 800 in 2S 

900 x 4200 500m 82 
1000 x 2300 1000 180 600m 48 
1100 a4 1260 800% 21 
1200 700 1200 a 35 1200% 12,1 
1300 410 1800 62 
15008 a 3000m = 31 
1600 Pe 500m = 19 
1700. “a 10000™ = 0,9 
1800. 30 


‘Ha OcHOBaHHH MpHHSTOH 218 B3pHIBa TPOTH.Ia 3ABHCHMOCTH JABJICHHS yJapHOH 
BOMHBI OT PACCTOAHHA H BCA 3apAlla CHCMMAMHCTH YCTAHOBHAM, TO TPOTHNOBBLIE 
SKBHBQICHT aTOMHOH GomOn ucnbITaHHOH 29 aprycta 1949 r. KOHCTpyKWHH, pase 


Vicnprranne oco6o “uncToro” 
3apsJa C BbICOKHM 
koadulMeHToM 
epMosepHOCTH (oKoI0 1%) 


Teiicmeue sspeienot earn: na aoennyio mexnuxy 

Vs scex Bunos Goesoli TexHHKH HauGoxee yaseuMol oKasanacs asuayuonnaR 
(camoners): a3 53 camomeTos, YCTaHOBICHHEIX Ha OTINTHOM NONe Ha AHCTAHUHEX OT 
500 20 4 000 metpos, octamics KenospexneHHAIMH ToMbKO 2 caMoneTa. 

Apmuanepuitckoe eoopyocenue noanocrsio paxpymiexo ® panuyce 250-300 mer 
POB HM 3Ha4HTEMBHO MoBpexZeHO B paguyce 500 merpow or ueHTpa B3pEIBa. Paduyc 
TonHOTo paspyulexia (nonnazo euieoda uz cmpos) manxoe — 250-300 mexpos. Cpea- 
HRM TaHKam B pamyce 350-500 Merpos HaHeceHBI cHIbHEe NOBpexTeHHE. 


Bosaymmnne sunuu cessu cansio paspymerst 8 paguyce no 1000 merpos, a xa- 
Genbibte THEME, MporoKeHiMe Ha 3eMsTe, B pamHyce 500 Merpos. 


Sie dain cel Se 


Recently. ‘declassified high quality photos of the effects of the 1949 Russian nacteay test RDS-1 on 1 military equipment. 


covered 
shelters 


Bomb assembly 
building 


America 
did not 
bother 
to 
expose 
houses 
to 
nuclear 
tests 
until 47 
kt Easy 
in 1951. 


Timber framed 
earth-filled 
blast wall 


Trench field fortifications and bomb tower Building protected by earth-filled blast walls Entire brick house exposed to RDS1 in 1949 


Dogs in Brick building walls 38cm thick were demolished at Hf)! /..-7-1.)'4 


trench a) os . 500 metres, where aircraft were burned out type 
shelters . 5 - ot 
Pon } ( i ec 2 ae housing 
Russian VaR S ; = blocks 
civil A ! exposed 
defense — N iy = in 1949. 


validated 


Fireball near thermal Fireball brightens as the shock 
minimum, showing front expands beyond shell 
development of dust skirt of nitrogen dioxide which 

at base (thermally absorbs thermal radiation while 
popcorned sand billows the overpressure is high 
upward in precursor blast) 


Opuewmyposounas cuema 
BACHONOWeNND CAMOnemoB ¢ onMu- 
YRCKUMU NDUBODAMU UW Momo-LUnO 
annadamypod 8 MOMeUM noedwie- 


CMAYWIUL BSDDIBY. 


2=40000 | 
h= 5000 ® 


x 


® OL Be 


| z-s8000 
-flight aircraft flew in” 
circles in the clockwise 
direction around ground 
zero at radii (Z) of 2-15 km. 
For safety, the aircraft at 


2km flew at 8km altitude: 


Cxema pacnonoxeHua ceKTopoB wee pend B nepiter AEepHOM 
ucnbiTaHuh 29.08.1949 r.: 


1 CeKTOp — NONEBIx OGOpOHUTeNbHbIX COOpyKeHMi, MUHHbIX nonei; 
2 cekTop — fon = ChoptucbukauMoHHbix CoopyKeHui u Ux 


cbparme’ ‘ 
J Jf 


= ‘ - 
7 cektop — 6uonoruyeckux OBbEKTOS (NOAOMBITHEIX KUBOTHBIX): 7 
8 cekTOp — NPOMbIWNeHHbIX COOpy>KeHMI; ey _ “ 
9 ceKTOp — UHKEHEPHON, BOCHHO-XUMUYECKON TeXHUKM M MMyUecTBa TINA; 
10 cextop — camoneros; 

11 cekTOp = u3MepeHve napamerpos BOsAYWHON yAapHON Bont; 

12 cekTop — O6beKTOB %KMNUUIHOFO CTpouTenbcTBa; 


13 cekTOp — TEXHUKU BOUCK CBASV; 
14-15 cextopa — npu6opHbix coopyxKeHui. 
B Kakgom CekTOope nokasaHb! AanbHue 2. 


OnpeneneHiKA BOSqeNICTBMA NapaMeTPOB AEPHOTO BspbiBa Ha TEXHMKY, 
npvGopbi, NpegHasHayeHHble ANA permcrpaumn yAapHon Bonkb|, 


\, 
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RIGHT: 
Russian 
illustration 
of USA 
15 kt 
Grable 
nuclear 
test shell, 
1953. 
Note the 
oralloy 
(U235) 


| First tritium and deuterium gas = 


boosted plutonium primary stage 
gave "amazing" 12 kt, | ~ 
(28 December 1957! (see 

\ Topapumy XPYIEBY H.C. 
Topapmyy BYITAHMHY HA. 


Joxnragupab, uTO 28 yeKadpa 1957 roya s 10 wacos 
yrpa MoO MOCKOBCKOMy BpeMeHm Ha Nomuroxe Bb 2 Munuctrep= 


cTBa ocoponm CCCP, B COoTBeTCTBUM Cc YTBepEIGHHHM Mia 
HOM, OH NpoMsBeJeH BSPHB Amomynoro yerpolicrBa ¢ 
Ue@IbD MBSYUeHMA HOBOTO cnocoda noBsueHMA ofPexTuBHOCTH 
MCMONBSOB@HMA oAYmonuA B _AmMomnerx  SapAyax 
38 cue? JoCaBNeHua HeOonbMOro KonMmecTBa ras00épasHot 
cMeCH Deumeruna A meumua + 

PesyibTa? OTA NOAOEMTS IbHLi. 

IIpuaaraw tenerpaumy toB.boGozeBa (pyKoBoqurenb 
ACHITaHua ) MH Pe, NOAyYeHHyO c NommroHa O NpoBeseH= 


HOM MCHHTAHMM. 
Cay %.Cranckuit 


lex. Cm. SSE/B a, ree Wns 
S/ XH, SF 5i/yy SG eter 
as Tr ~~~ 
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RUSSIAN 3.5 KT UNDERWATER TEST IN 1955 


F 4 240 
a $F ] 
XS Sa 
Sy \! a ieee or 08.0607 
nb abe YQuev 


B MPESUOM YK KCC 


Coraacno Noctanonrenmo Cozera immerpor CCCP or 20 man I954r. 
MuauctepeTso OOopoHHOs mpommmenioctu (HMM-88, raasmili KoneTpyx- 
zop t.Kopones C.I.) paspadamisaer Oamuuctmyeckyn paren 
P-7 WIA TpalcMoprmpoBEN creyuaaénoro  sapAya Tima /QC-6 Ha 
JambHOCTS _SOCOO my 

lo pacweTmm Jann ykasaimii sapag Tuma /2C-s6 mueer MolH 
HOCTS MOpayka _ “5S Ay. TOHH TPOTHNOBOTO SKBUBAMeHTA U BEC ero 
BuecTe ¢ ammapatypoli aBromaTuKu Ou sazaH oO _ xT. 

B pesyabrare mposezenmux B HonOpe 1955r. nemmpanult 4ogop0d% 007 
S004 5h sMOCtTpoeHHO! Ha HOBOM MpUNyWMe OOxaTEA ein BOBMOE= 
HOOT COSTAR MIN _bakemw P=? nosore Zogowodxor sapaya 
MOMHOCTED OKOMO _2, 0 +27, TOHH TPOTMMOBOTO ae orn mu BecoM 
| 2900 xr, 

B coorBercrsm ¢ pemenmen IK KNCC or 5 aupapa 1956r.sompoe 0 
pasMeweHitu HOBOro poder) sapaya B_pareme P=? mpo 
padovan HMM-88 MOM ¢ THO C mpeAc MCM,mpu stom yoTa= 
| HOBMCHA BOSMORHOCTS pasMecrTuTS HOB SapAy B TOMOBHOM oTCeKe 
baker). 

Cummeume Beca HOBOTO SapAya MpoTMB pawee sazaHHOTO BeCa Baph= 


ya mama /OC- 6 nosnomur ysouwum7S yarsnocTs momera Letes774, 
P~? Ha Z00~300 mu. 


Ilpuuenenue B Qk e777 2 P<? HoBoro sapaya He BleweT 3a 
co6oft usmeHeHEA “a HaYala SaveTHHx ucmTanull, paxee ycTaHoBIeH 
Horo HpanuremberTsou,. - 

Ilpocum paceuorpers um yrBepzuTS mperctraBmacmilt npoext Mocra~ 
HoBmenua Ientpambuoro Kouurera KIICC u Coseta — CCCP mo 
yaunomy Bompocy. asoMamar Maly 40 OSLER 

Now gaaQhasmasn Se Wen. MeXpyaNes 
w So Realy vw SQ Site x Re Ryxos 
} wk UU \ J 7 
Yura, 33/cef/ouw 
WWI 7 , 4 VS 4 ; 
"Q\" ampena 1956r. _ 
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RUSSIAN 6 KT U 


NDERWATER TEST IN 1957 


; (Ocosan ) 


WEHTPANBHNA KOMMTET KMNCC u COBET MMHMCTPOB CCCP 
NOCTAHQBIEHUE 
Mocksa,y Kpems * & I956r. 


B memax Boopyzenma Camucrimeckoli ake bt P+? HOBEM 
Gomee MOmHuM opogné/eq sapigom Textpaxbamull Koumver KICC u 
Coser Munuerpos + B YacTuyHoe MeMeHeHMe Mocraxonnenua CoBeté 
Munucrpos CCCP ot 20 man 1954 r, It 956-408cc, NOCTAHOBIANT: 


IipuunTs mpegmoxenue Tr.XpyHmyeBa, KyxoBa, Banumxoza, Yoru~ 
HOBa, PaGuxosa, Sepuosa O npmmcHeHIMm B GanaMCTHYeCKO baxenre 
P-? HOBOrO Segepgaess BapAya MOMHOCTEN OKOZO 2,3 can TOHE 
TPOTMMOBOTO feHTa, muewmeTo BEC CO CHeyaMmapatypoll (anro- 
MaTUKa, BSpHBaTexbHNe yerpolicrsa, saeKTpomMTanue) He Gguee 
RT, BaaMeH _Cvegwaréswozo sapaga tuma L5C-F 
momnoctsn 45 /ya7, TOHH TPOTMMOBOPO SKBUBaTeHTA MU BeCOM 3420«/ 
upeqwashavablleroca paHee K yoraHonKe Ha 9T0ll. poxeme . 


Boris V. inov showing Putin the 
world's smallest diameter (152.4mm) 
2.5 kt artillery shell (above), and a 
99.85% clean thermonuclear bomb 
(above right and right), 30 March 2000. 


Joe-4 (RDS-6) 400 kt Teller “alarm clock"-design H-bomb 
photo taken 15 seconds after detonation 12 August 1953 


B.V. Litvinov, President Putin, P.1. Sumin at RFNC-VNIITF, 30 March 2000 
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Rykovanoy, N.P. Voloshin, E.N. Avrorin, THEM. Kamenskikh, V.Z. Kazachenkoy, R.I. Wozniuk 
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E.N. Avrorin, B.V. Litvinov, President Putin, G.N. Rykovanov, E.0. Adamov, Yu.V. Solomon| 


State visit of President Putin to RFNC-VNIITF, 30 March 2000 


PRESIDENT PUTIN AWARDS NUCLEAR WARHEAD DESIGNER BORIS LITVINOV THE ORDER FOR 
MERIT TO THE FATHERLAND IN 2000. 
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28 KT RDS-4 AIR BURST AT 600 M ALTITUDE, 1953 
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The thermonuclear 
charge to equip the 
first domestic 
intercontinental 
ballistic missile 
(ICBM) R-7. The 
charge had a capacity 
of 3 megatons of TNT 
equivalent. The length 
of the rocket is 31.4 
m. The range of the 
rocket was 8500 km. 
It launched Sputnik 
1957 and the Vostok-1 
spacecraft piloted by 
Gagarin in 1961. 


Cxema pagHauHOHHOH OG6cTaHOBKH Ha 
Tepputopun Antaickoro kpaa (M036! 
TaMMa-H3yYeHhA DO NONHOTO pacnaga 
pagHoaxkTHBHbIix BewecTs, P). 
Ycnosuble o603HaYeHHA B3PbIBOB: 
_ 29.08.49 r. 22kt 
22.11.55 r. 


TS 07.08.62 r. 9.9k¢ 
25.09.62. 4k 


Temp S: 300 kt Tactical, 
12.3m long, 900 km range 


The thermonuclear warhead for the first R-36 
ICBM was tested in 1962 with a yield of 2 Mt. The 


range of the missile was 12,000 km. SOURCE: http://www.vniief.ru 


ie eee NPOTHBOPAQWAWMOHHBIE YRPbITHA 4 


PbITHAMHK HaSbiBaloT coopyxKe- 
Hus, o6ecneunBatoulHe 3auinty APHCNOCOBNEHHBIE NOM YKPbITHA XOSAMICTBEHHbIE COOPYMEHMA 


YKPbIBAIOUHxXCA B HHX MOmen oT 
3apakKeHna PaQhHOAKTHBHbIMH 6é- 
UWeECTBAaMH KH OT O6nyueHKA B 30- 
He PaQhOakTHBHOrO 3aparxKeHna 
M@CTHOCTH. 


Nog nNpoTHsOpagnayhouuie 
ykpeitua moryt GbiTb WHpoKO 
HCNONb3OBaHbI npucnoco6nen- 


Hbleé QNA 3ausyntTLi NOABAaNbI, NOA- 
nonbsa, norpe6a wu ~Apyrne yr- 
ny6neHna. Kpome toro, yKpbitna 
MOryT BOSBOAHTbCA C KCNONb30- 
BaHnem necomatTepxana, Kupoh- 
ua, 6eToHHEIx Hu Keneso6eTOH- 
HbIx snemeHtos. B cenbcKon me- 
CTHOCTH YKPbITHA CTPORT W232 NOR- 


Nognan xamexHoro oma, npAcnocoGnerHeiA non Mipucnocobnerne NoANnonsa nog yKpbitue: Orpenbxo crosuywa norpe6, npucnocobnenhem 


Py4HbIx MatepHanos (Kpyrnbik 
yxpbitver |—cromks yCHM@HhA Tepexpeiia; 2—rpyHroras aaccin nog ykpbitue: 
ESE, ee Mateb elit 58200) helene Wate {—o6cunxa rpyhtom; 2—meirwmHoR Kopa6; 3— repme- “a es suinamsnumae Kepod; 4— pononuarenunas purus t——wecre ‘epmernsaywm qsepei; 2—obceinKa cpyitr 
HK Ap.). Twaupoeanneik mon; 4—yrnyGneHHet APHAMoK {Melt (wrenom) 20 cm) 3—aoeiamnon Kopob: 4—Hapen 
BepeTme ane NpHToKA BoaRyEA 


CTPOMTENbCTBO YHPBITH M3 NECOMATEPHANIA HK KENESOBETOHHbIX SIIEMEHTOB 


Ykpbirne Geaepy6ouHon koHcTpyxunn Ha 40 YenoBeK Montax ykpmiTHa Ha KENEIOBETONNbIX anemeHTOS MenesoBerorHbie Konbla, Hcnoneayembie px 
cTponrenbctae yKpsITHK 


Pips sbiGope mecta Ane CTPOKTENbETBS YKPwITHH HYMHO YUHTbIBATh BNHAHKE penbeda H OcaAKOA Ha kAPAKTEp PaAHOAKTHBHOTO Japarkenws MECTNOCTH. 


NPOTHBOPAQWAWMOHHBIE YRPbITHA 4 


(MPOAOMKEHHE) 


HaceneHne npk yrpo3se HanageHna NPOTHBHMKa MOHET CBOHMMM ChnaMh CTPOMTS H3 NOAPYYHbIX MaTepHaNnoOB Pa3sNhneHoro 


powa yKpbitns. 


Uens Bemnsnka YkpbiThe Hs apOdHeix chawhH Yapvirne wa camannnix BroKkos 


Mpoctemwie yxpbitha Tuna ujenh ¢ Ofex_On KpyTocTed ocnaGnstor AelcTane pagnaumn 6 100—200 pas, ymenbusaior paanyc nopamenia oT yAapHOr sonnel vy 1.5—2 pasa 
B patonwax ropHogobbisaowen WH yrOnbHOK NMPOMbILINeHHOCTH NOW YKPbITHA MOrYT 6bITb HCNONb3OCBaHbI WAXTbI, PYGHHKH, 
BbIpaboTky No AObbive CTPONTeENbHbIX MaTepHanosB, KaTAaKOMObI, NeWePbI H AP. 


Fanepes (paspes): 
1 — axon; 2—pepeentHni pamut; 3—ranepan; - 


+Menogbie paspaborKn Consutie paapabornn pamoi «3 Gpeser nin 6pycees 


Tremaneaes efepene CCCP, Womens we 0 pnanaren (Mane 5 = 
— NMPOCTEHMUME YKPbITHA MH BLICTPOBOIBORUMbBIE 
) sassone 60C8 | 
- YBEMHLWLA C YNRPOWMENHHbBIM OGBOPYAOBAHHEM 
NPOCTEAWHE YHPBITHA BbICTPOBOIBOAMMbIE YBEMMULA 
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C YMPOLWEHHbIM OBOPY AOBAHMEM 
YAOBaNNew OSeCne wear 


dUMTY MOASA OT 


Crpowtenscrao nepel we © Tai 
MOCNEAOBATERMOCTH: CHANANS OND OTDURRETCR M OGOPYAYETCA, 
Daten “epenpeiBaeTcn 


HaMAbia MONMEH YMETh CTPOMTb NpOCTeAWHE YHPbITHA HM GbICTPOBOSBOAMMbI 


, Sa 
NpwcnocoGnenne nogsennoro nepexoga non Gicrposo3sBoAnMoe yOemmue 


oOemnua. | 


DES NMPOTHUBOPARUMUAMLUMBHHBIE YHPRITHA 


MipornsopannauMOnHbie YHDPeITHA SaluMUaOT moner 
OCAaGAMOT BOSAEKCTBHE YAaPHOK BONHY AAEPHOr 


T paavoanTHenor 


CBeTOBOrO WSAyYeHHA 
) BSpeBa. 


NApucnocodnenme nogeana 
CAMODTAMNOTO DARKER 
NOR YRDEITEE 
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OTACMENO CTrOAWErO 4 
norpeda Noa yupwTme 


Yuperne 
) TOMHHX Openen 
unm wepaed 


Npucnocodnenne 
MareMMOrO BAaKHR 
NOA YNDwTHE 


Hafbid AOMMEH 3HaTb, FAC PACNONOMeNd! ONMMahWKe NPOTHBOPAAKAUNOHHDI 
| YHDbITHA NO MECTY PAaOOTb! MAK MNTENDCTBA. 
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Table 15.17. Command Post and Personnel Shelter 
Vulnerability Levels for Peak Overpressure (psi). 
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LEVEL OF DAMAGE 
LIGHT MODERATE SEVERE 


PERCENT PROBABILITY 
OF DAMAGE 


Table 15.18. Hardened Frame/Fabric Shelter 
Vulnerability Levels for Peak Overpressure (psi). 


LEVEL OF DAMAGE 


PERCENT PROBABILITY 
LIGHT MODERATE SEVERE 


OF DAMAGE 


A product of the Defense Threat Reduction Agency (DTRA) 


stribution authorized to U.S. Government agencies and their 
tractors; Critical Technology, September 1996. Other requests 

r this document shall be referred to th nse Threat Reduction 
jency, 8725 John J Kingman Rd Ft VA 22060-6071 


The document on this CD-ROM is readable with Adobe Acrobat 
Version 4.0 and higher. it is best operated on a PC platform using 
Windows 95/98/2000/ME/NT. 
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Russian buried KVS-U 
prefabricated buried 


100 corrugated steel shelter 
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WEAPON YIELD (KT) 
Figure 15.52. Vulnerability Curves for a 
Horizontal Cylinder, Aspect Ratio R,/T = 10 
‘Structure Category 15.3.18) Buried in Dry Sand. 


Experts refute CIA 
- Soviet civil defense 


NEW YORK NEWS WORKD, t9 February 1978 


WEAPON 
YIELD (KT) 


July 1977 Commentary, pp 

21-34: 

Why the Soviet Union Thinks It Could Fight and 
Win a Nuclear War 


Commentary 


MORTALITY (percent) 


By Vicki Tatz | 
IEWS WORLO WASHINGTON BU! | 


*“T don’t know what the Soviets plan! 


Richard Pipes to initiate,” ” Wigner said, “‘but the; 


WASHINGTON—Two experts on 
Soviet civil defense capabilities dis- 
agreed sharply yesterday with state- 


impression one gets is that they cons- 


3. The threat of a second strike, which under- tantly claim that to destroy capitalist 


pins the mutua!-deterrence doctrine, may prove in- 
effectual. The side that has suffered the destruc- 
tion of the bulk of its nuclear forces in a surprise 
first strike may find that it has so little of a deter- 
rent left and the enemy so much, that the cost of 
striking back in retaliation would be exposing its 
own cities to total destruction by the enemy’s 
third strike. The result could be a paralysis of 
will, and capitulation instead of a second strike. 


ments released Friday indicating that 
the CIA does not Place great signifi- 
cance on the massive Soviet Brcpaear 
tions... 

Dr. Eugenge Wigner, Nobel prize- 
winning physicist, and retired Gen. 
George Keegan, former chief of Air 
Force intelligence, both disagreed with 
Adm. Stansfield Tumer, the director of 
the Central Intelligence« Agency. In 


countries is ali right, but to destroy 
socialism is a terrible crime.”* 

Wigner referred to estimates made 
by himself and others that only bet- 
ween 2 percent and 5 percent of the 
Soviet Union’s population would be 
vulnerable to a U.S. nuclear attack, 
while 45 percent of the U.S. Population 
could be hit. 
in another telep! one interview 
Keegan said there was not the 


40 50 60 70 80 90 100 110 120 
PEAK INCIDENT OVERPRESSURE (psi) 
Figure 14.3. Mortality Due to Lung Injury; 
Long Axis of Body Parallel to Direction of 


Blast Wave. 


Diagram of a Basement Shelter in a Six-Story, Expedient Shelters 
Non-Industrial Building 


172 Height of Building 


Shelters made of pipes (diameter 
1.5, 2, 2.5, or 3 meters) 


ing basement: (1) compartments; (2) exits; (3) 
and (4) protective airtight doors; (5) louvered wooden door; (6) vestibule; (7) i 
airtight shutters; (8) shutter with dust filter; (9) filter-ventilation chamber; (10) lavatories; 
(11) exhaust duct; (12) sealing safety valve; (13) basic air intake duct; (14) pressurized 
Pipes; (15) emergency exit; (16)adjoining chamber; (17) airtight safety shutter in emergency 
eit; i it; 


Shelters made of 
duct sections, 
Types RK25, OMK 


(1) storage for reserve of drinking 7; (2) storage five-day food; (BD) 
pads any Sr i ack: ssseoh hoes Noe 120 m*thour of air; (4) filter made of sand, 


2.4x2.4 m. TB-3 


Shelters made of reinforced con- 
7 crete plates 
(1) Toilet bucket; (2) spaces for occupants; 
(8) hand-operated ventilator, producing 8- 


slag, with capacity of 150-220 m*ihour of 


Pillars of reinforced 0.65 m x 0.65 m X 3m naiposeedls. : 
sug ype chsh re ih co valo (holes Oh prt dre 
Cross Section of a Basement Shelter Using Prefabricated 5 - 5 —— 
U-Plates and Cast Reinforced Concrete Slab Roof Dr Leon Goure, Shelters in Soviet War Survival Strategy, ADA053250, 1978. 
TK Jones became President Reagan's BOEING AEROSPACE COMPANY | ee es 


civil defense expert, debunking propaganda: 


Ostensible Crisis 

Political, Economic, and Diplomatic Gestures 
Solemn and Formal Declarations 

Hardening of Positions—Confrontation of Wills 
Show of Force 

Significant Mobilization 

“Legal” Harassment—Retortions 

Harassing Acts of Violence 

Dramatic Military Confrontations 

Provocative Breaking Off of Diplomatic Relations 
. Super-Ready Status 

. Large Conventional War (or Actions) 

Large Compound Escalation 

Declaration of Limited Conventional War 

. Barely Nuclear War 

. Nuclear “Ultimatums” 

Limited Evacuation (Approximately 20 per cent) 
Spectacular Show or Demonstration of Force 
“Justifiable” Counterforce Attacks 

. “Peaceful” World-Wide Embargo or Blockade 

. Local Nuclear War—Exemplary 

. Declaration of Limited Nuclear War 

. Local Nuclear War—Military 

Unusual, Provocative, and Significant Countermeasures 
. Evacuation (Approximately 70 per cent) 
Demonstration Attack on Zone of Interior 
Exemplary Attack on Military 

. Exemplary Attacks Against Property 

. Exemplary Attacks on Population 

Complete Evacuation (Approximately 95 per cent) 
. Reciprocal Reprisals 

Formal Declaration of “General” War 

. Slow-Motion Counter-“Property” War 

. Slow-Motion Counterforce War 

. Constrained Force-Reduction Salvo 
Constrained Disarming Attack 

. Counterforce-with-Avoidance Attack 

. Unmodified Counterforce Attack 

. Slow-Motion Countercity War 

Countervalue Salvo 

. Augmented Disarming Attack 

. Civilian Devastation Attack 

. Some Other Kinds of Controlled General War 
. Spasm or Insensate War 
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Herman Kahn's Escalation Ladder of Steps 
the left will try to engineer to start WWIII. 


A Division of The Boeing Company 


January 22, 1979 


The Honorable William Proxmire 
Chairman, Senate Banking Committee 
United States Senate 

Washington, D.C. 


Dear Senator Proxmire: 


Your request in recent hearings for an explanation of the discrepancy between our 
estimates and ACDA's estimates of Soviet losses in a nuclear war is clearly important 
and warrants a clear and candid answer. Unfortunately, Mr. Spurgeon Keeny, the Deputy 
Director of ACDA, chose to incorrectly represent our work. I appreciate the opportunity 
to set the record straight and to point out what we have determined to be the factors 
contributing significantly to the differences between the two estimates. 


Population Protection 


In his attempt to discredit our work, Mr. Keeny incorrectly inferred that this work was 
based on mere “assumptions” and “simple ratios." In fact, our approach was to analyti- 
cally duplicate the provisions of the Soviet Union's civil defense plans and preparations. 
This effort was supported by extensive research into Soviet literature, use of rigorous 
system engineering functional analysis techniques, and a program of testing to establish 
the effectiveness of Soviet shelters and industrial protection methods. Moreover, the 
impact of uncertainties and possible imperfections in Soviet execution of their plans 
were examined parametrically. 


Mr. Keeny's statement that we “assumed there would be no casualties from fallout” is 
false. The record of hearings before the Joint Committee on Defense Production 
(November 17, 1976) clearly shows that the data presented counted as fatalities all 


persons receiving a radiation dose of 200 rads or more. Moreover, our more recent studies 
of which ACDA is aware have treated this value parametrically. 


By protecting their people against fallout, the Soviets can substantially limit their 
population fatalities. Figure 1 shows that even very rudimentary protection, such as 
basements or expedient shelters, is sufficient to minimize fatalities. In the ACDA 
analysis, the majority of the evacuees were assumed to have a protection factor of 10 
or less, which results in enormously high fatalities compared to what the Soviets could 
achieve if they carry out even the most modest of the measures outlined in their plans 


li } 
and literature Assumption Variables Versus U.S.S.R. 


Civil Defense Effectiveness 
Degree of Fallout Protection for Evacuees and Rural Population 


LIMMELUWIUEG bs 
80 
PROTECTION LEVEL 
ASSUMED BY ACDA 
- PROTECTION PROVIDED BY 
PERCENT FATALITIES 
[AMONG EVACUEES : SOVIET EXPEDIENT SHELTERS 
AND RURAL PROTECTION PROVIDED BY 
POPULATION 40 RESIDENTIAL BASEMENTS 
20 
otk 
FIGURE 1 0 50 100 150 200 


FALLOUT PROTECTION (ATTENUATION) FACTOR 


Mr. Keeny has incorrectly characterized our treatment of blast protection. In their 
cities, the Soviets are building industrial shelters and apartment basement shelters 
with a blast resistance of at least 150 psi and 60 psi, respectively. These ratings 


were calculated for the Defense Nuclear Agency based on knowledge of construction 
details such as beam dimensions, concrete quality, and structural reinforcement size 
and placement. The Soviet designs for expedient shelters have been built and exten- 


PERCENT 
FATALITIES 35 N 
AMONG TOTAL 
POPULATION 


Assumption Variables Versus U.S.S.R. Assumption Variables Versus U.S.S.R. 


Civil Defense Effectiveness Civil Defense Effectiveness . 
Blast Protection Provided Evacuees and Rural Population 


Distance Evacuated 
50 100 
* 88% OF URBAN POPULATION EVACUATED 
40 80 
PERCENT 60 
FATALITIES 
AMONG EVACUEES 
20 AND RURAL 
POPULATION 40 POPULATION DENSITY (PEOPLE/mi2) 
500 NON UNIFORM DISTRIBUTION; EVACUEES 
200 CLUSTERED IN HOSTING AREAS 
10 
20 94—(UNIFORM DISTRIBUTION OVER 
AGRICULTURAL AREA) 
0 
0 20 40 60 
AVERAGE DISTANCE EVACUATED (mi) a. 10 20 30 40 
FIGURE 2 SHELTER HARDNESS (Ib/in2) 


FIGURE 3 


As to the reasons why our results differ from those produced by ACDA: ACDA assumed 

that 30 percent of the Soviet urban population would not be evacuated but that the 

good quality shelters would accommodate only 10 percent. Thus, 20 percent of the Soviet 
urban population was assumed unevacuated and inadequately protected, which of course 
subjects them to massive losses. The Soviet plans, which we endeavored to represent 

in our analysis, indicates that urban residents not sheltered will be evacuated. 


A second difference centers around the way in which the Soviets choose to distribute 

and provide blast protection for their evacuees. The ACDA analysis assumed that the 
Soviets would cluster their evacuees in hosting areas, which we estimate could result in 
some concentrations as high as 500 persons per square mile. The evacuees were assumed 
to have no blast protection, so fatalities would occur at 3 to 7 psi according to the 
source used by ACDA. Figure 3 shows that a distribution of 500 persons per square mile 
and 3 psi fatal blast level results in a fatality level almost 100 times greater than 

a uniform distribution and blast protection to 15 psi (the minimum provided by Soviet 
expedient shelters). It is important to remember that it is the Soviet Union and not 
the United States that controls such factors as evacuation, distribution, and sheltering 
of the Soviet citizens. 


The ACDA study of industrial protection, which I have reviewed, is not a competent work. 
The hardness levels known to be achievable on industrial components are seriously under- 
stated while the difficulty of achieving these levels is overstated. The resiliency of 
industry in recovering from damage is disregarded. The report's fixation on the capa- 
bility of one-megaton weapons to damage industry is misleading since the U.S. would be 
able to deliver few of these weapons against Soviet targets. Moreover, the ACDA study 
fails to assess the impact of protection on the survival and recovery of the Soviet 
industrial base as a whole. 
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LEME UT Hiroshima buildings| “mies” | ‘nveet 
Multistory, earthquake-resistant _--___ 0. 03 500 
TK JONES EXPOSED Multistory, steel- and _ reinforced- 
concrete frame (including both 
THE EVIDENCE SaaES: and non-earthquake- 
DEBUNKING FAKE US resistant construction) - ------_---- . 05 _700 
ACDA/FEMA ANTI- 1-story, light, steel-frame-_____...--- 3.4 5, 500 
Multistory, load-bearing, brick-wall - - 3. 6 5, 700 
CIVIL DEFENSE - 1-story, load-bearing, brick-wall _ -_-- -- 6.0 7, 300 
EFFECTS "DATA ’ Wood-frame _industrial-commercial 
USING EVIDENCE (dimension-timber construction)...-| 8 5 8, 700 
Wood-frame domestic buildings 
(wood-pole construction) ---_.----- 9.5 9, 200 
Residential construction _-____________ 6.0 7, 300 
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15.2.10, 3-10 
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50% PROBABILITY OF SEVERE DAMAGE (COLLAPSE) FOR CITY BUILDINGS 
(SOURCE: NORTHROP, EM-1 NUCLEAR WEAPON EFFECTS HANDBOOK, 1996, 
TABLE 15.6, AND FIGURES 15.10, 15.18, SURFACE BURSTS) 


BUILDING VALUES (NOMINAL 
Oscillation Static yield Ductility 
Period (ms) resistance (psi)jratio (u) 


20 KT 


300 3.0 


600 2.0 


Fig 3 Variation of mortality index with size of incident for explosives (from table E) 
For low yield explosions, there is no time to duck and 
cover over most of the danger area before the blast 
arrives. For nuclear explosions, there IS time to duck 
and cover from the blast, because of the larger area! 
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Table E Mortality indices 


Mortality Index 


« Energy” !/$ 


Mean quantity of 
explosive per incident 
in class (tonnes) 


Mortality index 
(fatalities per tonne) 


(Scatter of data 
points is eliminated 


40-2 


SOURCE: 


Q Health & Safety Commission 
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when population 
density and shielding 
effects are included) » 


0.086 
0.338 
0.95 
2.73 
9.68 
23.77 
82.1 
247 
1966 


Theoretical line with mortality 
index & (quantity) Ys 


The overpressure areas scale as only the 2/3 
power of energy release, so larger 
explosions produce FEWER casualties per ton 
of TNT equivalent than smaller explosions! 
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Peak overpressure 
(psi) 


1MT 


THE ORIGINALLY 
SECRET EM-1 
SHOWS THAT 
MODERN CITY 
BUILDINGS 
REQUIRE FAR 
HIGHER PEAK 
OVERPRESSURES, 
EVEN AT 
MEGATON 
YIELDS, 

THAN THE 
WOODEN HOUSES 
IN HIROSHIMA 
FOR COLLAPSE 


In WWI, Britain's fired 170 million shells, of which 
1.5 million were fired before the Battle of the 
Somme. In 1917 alone, Britain produced 50 
million shells containing 185 kilotons of explosive. 
943,947 shells were fired in a 24-hour period by 
the Britain on 28-29 September 1918. From 
1914-17 Britain fired 290 kt at German trenches. 
The “equivalent megatonage” of these small 
smells is immense because the area of 
destruction and thus casualties scale by the 2/3 
power of energy, not directly with yield, and a 
typical WWI shell contained about 3.7 kg of 
explosive. Thus, in 1917 alone British shelling 
was equivalent to: 50,000,000(3.7 x 10*-9)*{2/3} = 
120 separate 1 megaton bombs. In the whole of 
WWI, Britain fired 170 million shells, with 
equivalent damage to: 170,000,000(3.7 x 10 
4.9)*{2/3} = 408 separate 1 megaton nuclear 
weapons. In Vietnam, 7,662,000 tons of 
conventional bombs = 766 separate 1 megaton 
explosions. In WWII, London received 18.8 kt in 
100 kg bombs, thus 188,000(104-7)*{2/3} = 4 


10000 thermonuclear weapons, each 1 megaton. 


The 1.3 megatons of conventional bombs droppe 
on Germany in WWII was likewise equivalent to: 
13,000,000(10*-7)*{2/3} = 280 separate 
thermonuclear weapons, each 1 megaton 
SOURCE: 
https://glasstone.blogspot.com/2015/10/russian- 
anti-terrorism-policing-world.html 


The "equivalent megatonage" or equivalent to 1 megaton nuclear weapons, isn't just 0.29 megatons, but is immense because the area of destruction and thus 


casualties scale by only about the 2/3 power of energy, not directly with yield, and each average shell contained only 3.7 kg of explosive. Thus, the 


equivalent megatonnage of Britain's shelling in 1917 alone is: 


50,000,000(3.7 x 10°9)23 = 120 separate 1 megaton nuclear weapons. In the whole of WWI, the British Army fired 170 million shells, with equivalent 


damage to: 


170,000,000(3.7 x 10°°)?3 = 408 separate 1 megaton nuclear weapons. 


Now consider WWII, where London alone received about 18.8 kilotons in roughly 188 thousand separate 100 kg explosives in the 1940 Blitz : 


188,000(10°)3 = 4 thermonuclear weapons, each 1 megaton. 


The 1.3 megatons of conventional bombs dropped on Germany in WWII was likewise equivalent to: 


13,000,000(10°7)73 = 280 separate thermonuclear weapons, each 1 megaton. 


In total, 74.2 kilotons of conventional bombs were dropped on the UK in WWII causing 60,000 casualties, equivalent to 16 separate 1 megaton nuclear 


weapons, confirming the British Home Office analysis that - given cheap-type civil defence - you get about 3,750 casualties for a one megaton nuclear 


weapon. Naturally, without civil defence, as in early air bombing surprise attacks or the first use of nuclear weapons against Hiroshima and Nagasaki, 


casualty rates can be over 100 times higher than this. (For example, Glasstone and Dolan, in The Effects of Nuclear Weapons, 1977 point out that in 


Hiroshima the 50% lethal radius was only 0.12 mile for people under cover in concrete buildings, compared to 1.3 miles for those caught totally 


unprotected outdoors. The difference in areas is over a factor of 100, indicating that the casualties in Hiroshima could have been reduced enormously if the 


people had taken cover in concrete buildings, or simple earth covered WWII shelters which offered similar protection to concrete buildings.) 


EM-1: ratio of energy to flatten vs. oscillate Fora) b\ast wave 

modern city buildings energy absorbed by a 
city building, divided 
into the blast energy 
that can be absorbed 
to merely oscillate (in 
the elastic zone) a 
building = blue plus 
red areas, divided into 
blue area 


Inelastic aka plastic) 


zone (VERY BIG). 
Energy = this area. 


1 a = [0.5 + (u-1)]/0.5 
Ductility ratio (extension) =1+2(u-1) 
total dynamic 
blast R___sipressure R overpressure 
energy 1 Dp 
2 2 2 
E=4n||—pu’ |r’ dr+4a2 | ——rdr 
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igure 5.3. Behavior of blast wave upon striking cubical structure: (a) before 
striking the structure; (6) soon after striking the structure; (c) soon after pass- 
ing the structure; (d) wave completely past the structure. 


APPENDIX A? 


SHOCK FRONT 


SLIGHTLY 
WEAKENED 
SHOCK FRONT 


AN APPROXIMATE METHOD OF COMPUTING THE 
DEFORMATION OF A STRUCTURE BY A BLAST WAVE 


Ap(t) —> 


MGithe=Ap F, 
=H f (Ap) —Fildt. 


Figure A.2. Mass supported on plastic spring equivalent to single-story structure. 
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DISTANCE FROM HIROSHIMA GROUND ZERO, KM 
Data from Dr W. G. Penney, et al., ‘The Nuclear Explosive 
Yields at Hiroshima and Nagasaki', Phil. Trans. Roy. Soc., 
v266 (1970). pp. 357-424. 


PEAK OVERPRESSURE FALL DUE TO DAMAGE DONE, 


GENERAL CONSIDERATIONS 


3.20 In the preceding paragraphs, the discussion has dealt with 
the air blast from an atomic bomb exploded in an infinite atmosphere. 
In this section consideration will be given to the influence of the height 
of burst of the bomb on the area of blast damage. The problem is 
extremely complex and can be solved only in a statistical or average 
manner. This is so for two reasons: first, the detailed description of 
a military target can never be completely given, and second, the com- 
plete analytical solution of even such a relatively simple problem as 
the behavior of a shock wave incident on a wall at an oblique angle 
has never been obtained for all angles. As will be seen later, a solu- 
tion of the basic problem of shock reflection from a rigid wall can be 
derived by a combination of theory and experiment. This solution 
is, however, not ronal adapted to yielding the effect of blast in 


the detailed preee oe of the target, not only are the structures of 
odd shape, but they have the additional complicating property of not 
being rigid. This means that they do not merely deflect the shock 
wave, but they also absorb energy from it at each reflection. 

3.21 The removal of energy from the blast in this manner de- 
creases the shock pressure at any given distance from the point of 
detonation to a value somewhat below that which it would have in 
the absence of dissipative objects, such as buildings. The presence 

11 ‘This section is based on work by J. von Neumann and F. Reines done at the Los Alamos Scientific 
Laboratory. 
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of such dissipation or diffraction makes it necessary to consider. some. 
what higher values of the pressure than would be required to produce 
a desired effect if there were only one structure set by itself on a 
rigid plane. 


Glasstone's 1950 
Appendix A 
calculates deflection 
of building, allowing 
energy absorbed to 
be calculated from: 
E= /Fdx= /PA dx 


i) t, t, 


blast attenuation Clearly. : Figure A.5. Displacement of center of mass as function of tim 
Appendix A then gives a specifical calculated example: a reinforced concrete building of 952 metric tons, 
75x75ft, 38 ft high, resisting force 4psi, subjected to a peak overpressure and dynamic pressure loading of 


32psi decaying to zero in 0.32 second. Calculated peak deflection of middle of the building was 0.88 foot. 
UNCLASSIFIED 


\) Significant Reduction in Total Dose 


10 T T T T T r x 
Open Field Dose 
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1 ? _ Blast is not the only thing 
‘i that is attenuated severely 
10 b 4 . rea ae 
in a city: radiation 
S including thermal and 
3 
Q 10°} 410 cGy }3 nuclear, is also attenuated. 
ne ne Although some scattered 
9 » 
| a Pain: ie Sel. eee, [75 oGy |} radiation gets through, it 
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10' q energy and only comes 
from the small area of sky 
10° 5 4 above you in a city street 
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EXTRACTS . Table B-1. Severe/Moderate Blast Damage Radii for Surface Bursts (metesr) 


ALPHA | BRAVO|CHARLIE|DELTA |} ECHO 
Material classification 0.01 0.05 0.10 0.50 1 
ae aaa KT 
Earth covered surface shelters | gol ss |g. | 


Monumental-type multistory wall-bearing bldgs. Mod 150 | 210] 250} 350 | 575 | 
Multistory, wall-bearing bldgs (apt house type) Sev 100 | 165| 200] 275 | _400 | 
Mod 65 100 130 


Multistory, reinforced bldgs (small windown area) 
Multistory, steel frame office bldgs. 


[sev] ao] 195] 250 | 350 {| (690) 


SOURCE: U.S. ARMY FIELD MANUAL "FM 5-26, EMPLOYMENT OF ATOMIC DEMOLITION 
MUNITIONS (ADM), AUGUST 1971". 


PROTECTION (CASUALTY = _AREA OF SEVERE DAMAGE FOR HIROSHIMA’S WOOD FRAME BUILDINGS 
REDUCTION FACTOR) AREA OF SEVERE DAMAGE FOR EARTH COVERED SURFACE SHELTERS 
= 6907/ 1007 = 6.97 ~ 50 FOR A 1 KILOTON SURFACE BURST. 


SO MOVING TO EARTH COVERED SHELTERS REDUCES CASUALTIES TO 2%, AND THEY ALSO PROVIDE 
RADIATION SHIELDING. IN ADDITION, THE "FIRESTORM" AND ITS "SOOT NUCLEAR WINTER" 
FANTASY, WERE DEBUNKED BY GEORGE R. STANBURY, WHO PLANNED THE GERMAN 

FIRESTORMS; YOU NEEDED 50% IGNITION OF MEDIEVAL WOODEN HOUSES IN HAMBURG TO 

START A FIRESTORM, WHEREAS THE SIMPLE FIREBALL SHADOWING OF HIGH-RISE MODERN 

CITY SKYLINES REDUCES THIS TO 5% OR LESS, PREVENTING FIRESTORMS AND CLIMATIC 

EFFECTS. THIS IS SUPPRESSED BY THE NUCLEAR EXAGGERATIONS BIAS OF JOURNALISTS. 


ae NUCLEAR WEAPONS EMPLOYMENT 
Field Manual No 101-31-1 DOCTRINE AND PROCEDURES 
Radius of vulnerability (emergency risk criterion: 5% combat ineffectiveness) 
aie PERSONNEL (LL) IN— area of effectin the open, to 
(Based on Governing Effect) area of effect for shelter 
Radii listed are distances at which a 5 percent incidence of effect occurs. 
HOB used is 60W'/? meters. Example: for 300 kf, the protective 
F Open Earth factor of open foxholes is equal to 
Yield (KT) Open Eoxhelas APCs Tanks Shelter (14,000) /(2,100)2 ik 
(Distances are in meters) Open Earth 
Onan Foxholes = TS Shelter 
0.1 700 600 600 500 300 1.36 1.36 1.96 5.44 
1 1200 900 900 800 500 1.78 1.78 2:25 5.76 
10 3200 1300 1300 1250 900 6.06 6.06 6.55 12.6 
20 4000 1500 1450 1400 1000 7.11 7.61 8.16 16.0 
100 8000 1900 1800 1800 1400 17.7: 19.8 19.8 32.7 
200 12000 2000 1900 1900 1500 36.0 39.9 39.9 64.0 
300 14000 2100 1950 1950 1600 44.4 $1.5 Be 76.6 


Calculation of the injury-averting protective factors by simple open foxholes and earth shelters, as a 
function of weapon yield. Most countermeasures are relatively ineffective against tactical nuclear 
wapons (due to the predominating neutron radiation effect at 0.1 kt yield), but are extremely effective 
against strategic nuclear weapons with yields of 100, 200 and 300 kt (protective factors of 44 to 77). 


The definition of protective factor used here is the factor by which casualties numbers are reduced. 


Intelligence Memorandum 


Office of Transnational Issues 30 August 2000 

(b) (1) 
Evidence of Russian Development of New Subkiloton Nuclear (b) (3) 
Warheads 


CHAOTE nari 2664-6 

public PTFonmel ne Cite Cl, offrcals BRR R ASA 
since 1993 indicate that the last nuclear warhead designed during the Soviet era 
was a device tailored for enhanced output of high-energy X-rays with a total yield 
of only 300 tons. | _ ] 


Judging from Russian writings since 1995 and Moscow’s evolving nuclear 
doctrine, new roles are emerging for very-low-yield nuclear weapons—including 
weapons with tailored radiation output—and there are powerful advocates for 
development of such weapons in the country’s military and weapons community. 
The Moscow press claimed that a draft presidential edict from Yel’tsin called for 
“development of new-generation nuclear weapons.” AP 


DA 


CT 2005 


° Recent statements on Russia’s evolving nuclear weapons doctrine 
lower the threshold for first use of nuclear weapons and blur the 
‘Boundary between nuclear and conventional warfare. Very-low-yield 
‘nuclear weapons reportedly could be used to head off a major conflict 


and avoid a full-scale nuclear war. 


In the post-Soviet era, the need for subkiloton nuclear weapons with minimal long-term 
contamination has been argued in the media by senior Ministry of Atomic Energy 
(Minatom) officials, nuclear weapons scientists, and military academics since the mid- 
1990s. Advocates often claim to know that the United States is developing the next 
generation of nuclear weapons and argue that Russia must not lag behind. Somewhat 


inconsistently, they also cite clean, very-low-yield weapons as an “asymmetric response” 

to US superiority in conventional weapons. According to Sergei Rogachev, Deputy 

Director of the Arzamas-16 nuclear weapons design laboratory: “Russia views the tactical 

use of nuclear weapons as a viable alternative to advanced conventional weapons.” 

¢ Senior Russian military officers have advocated the use of highly-accurate, super-low- 

yield nuclear weapons in Russian military journals such as Military Thought and 
Armeyskiy Sbornik. Deputy Commander in Chief of the Strategic Rocket Forces 
Muravyev stated that to have an effective impact across the entire spectrum of targets, 
strategic missile systems should be capable of conducting surgical strikes in a wide 


spectrum of ranges with minimal ecological consequences, which could be achieved 
with low-yield nuclear weapons. 


Soviet Era Development of Tailored - Output Nuclear Devices 


Russian development of nuclear devices tailored to enhance certain types of radiation 
output began during the Soviet period when “clean” nuclear devices—that is with 
reduced contamination from fission products—were needed for peaceful nuclear 
explosions (PNE’s), according to statements by the developers. Clean PNE devices were 
in effect the first enhanced-radiation devices produced in Russia and likely precursors of 
tailored-output devices developed later for both effects testing and weapons development, 
which involved the same scientists (see appendix B for detailed discussion). 


Enhanced-radiation weapons are designed to increase the effective range of gamma, 
neutron, X-ray, or electromagnetic pulse effects beyond the range of the airblast and 
fireball effects. Clean PNE devices are designed to minimize contamination from fission 
products by maximing the fraction of the total yield produced by fusion. The two 
objectives are achieved by similar design approaches. 


@ CIA Daputy Director John McMahon, in testimony before 
a House Intelligence Subcommittee, estimated that tha 
Soviet Union had spent $200 million on propaganda and . 


covert campaigns against NATO deployment of enhanced- »f tha warheads indefinite} 
radiation (neutron-bomb) weapons and the modernization of Soe TES SEEMS ERUCL to the warheads themselves to make them 
‘theater nuclear weapons. compatible with ER components. In commenting on the re- 
Enhanced radiation weapons (EAW) increase radiation sults of the Soviat bloc campaign, the CIA testimony quoted 
while greatly reducing blast (tenfold) and heat damage to the chief of the International Department of the Hungarian 
surrounding areas. Made for use in short-+ange, tactical synist Pai Janos Berecz, as saying, “The political 
nuclear weapons such as the Lance missile and 8-in. seen ea ee na Eas om at aioe Ser n acainst the neutron bomb was one of the most sig- 
howitzar, they would probably be used against large con- sea e ee eee iat sincs Walt War i” MEMahon most successful since Wor far ll.” McMahon 
also noted that “the Soviet Ambassador to the Hague 
The campaign against the neutron bomb began in the (Netherlands) at that time was subsequently decorated by 
summer of 1977 and was manifested in a series of coor- the CPSU (Communist Party of the Soviet Union) In 


dinated diplomatic moves, overt propaganda, and covert recognition of the success of the Dutch Communist Party, 
undar his direction, in organizing the high point of the anti- 


centrations of Warsaw Pact tanks, a major threat to NATO. 


political action, said McMahon. It began in the Soviet and 
East European press and spread to communist international 
front groups all over the world. "The purpose of this front- 
group activity was to maintain the campaign’s momentum 
and to draw noncommunists into the campaign, particularly 
in Western Europe. What had begun as a Soviet effort now 
appeared to many as a general public reaction to the alleged 
horrors of the neutron bomb,” said McMahon. 

By far the most important comments, said McMahon, 
appeared in the noncommunist press In the political center 


With the neutron bomb temporarily defused, testified 
McMahon, the Soviat Bloc turned its efforts against tha U.S.- 
initiated move to modernize the theater nuclear forces (TNF) | 
by deploying the highly accurate grounddaunched cruise 

missile (GLCM) and the Pershing If missila. Scheduled for de- 

ployment in late 1983, they will, for the first time, place tar- 
gets on Soviet soi} within range of NATO ground-based mis- 


Former Atomic Energy Minister Mikhaylov, other nuclear scientists, military officers, 
and national security commentators have described these new weapons as blurring the 


boundaries between conventional and nuclear war. In a 1996 treatise, Mikhaylov 
advocated developing a new generation of nuclear battlefield arms with relatively low 
yields that would change the perception of nuclear arms as weapons of mass 
destruction. In T599, he claimed that these new-generation eee charges would 
sharply lower the psychological threshold of nuclear weapons use and would increase 


e likelihood of a nuclear eina ict, according to an independent 
ussian military newspaper. 


The development of low-yield warheads that could be used on high-precision weapon 
systems would be consistent with Russia’s increasing reliance on nuclear weapons to 
deter conventional as well as nuclear attacks, especially given widespread 

erceptions of a heightened threat from NATO and the reduced capabilities o; 
Russian conventional forces. Russia has no prospect of restoring its conventional 
military capabilities in the foreseeable future, nor of matching the West in the 
procurement and deployment of advanced weapon systems that can be brought to bear 
at the nonnuclear level. 


The possible diverse applications for subkiloton nuclear weapons devices range from 
tactical battlefield weapons to antisatellite weapons. Media reports have noted that 


) FOR RELEAS current modernization plans will affect Russia’s entire stockpile, from tactical to strategic 


weapons. According to the December 1999 issue of the Army Journal Armeyskiy Sbornik: 


“For an effective impact across the entire spectrum of targets, strategic missile systems 
should be capable of conducting ‘surgical’ strikes over a wide spectrum of ranges in the 
shortest period of time with minimal ecological consequences. This is achieved by 
using highly accurate, super-low-yield nuclear weapons, as well as conventional ones, 
and requires the highest accuracy.” 


The range of applications will ultimately be determined by Russia’s evolving nuclear 

doctrine, and could include artillery, air-to-air missiles, ABM weapons, anti-satellite 

weapons, or multiple rocket launchers against tanks or massed troops. 
NOTE: the last Russian nuclear weapon test in 
Ukraine was on 16 September 1979, “coincidentally” 
the same 0.3 kiloton (300 tons of TNT) yield as the 
new Russian battlefield tactical nuclear warheads! 
Because of the atmospheric nuclear test ban at that 
time, it was set off 900m below ground in the 
Ukrainian coal mine at Yunkom in Donetsk as a 
“safety precaution” allegedly to release methane gas! 
This mine "resumed normal operations” the next day. 

Russia’s Evolving Nuclear Doctrine 


Since the dissolution of the USSR in 1991, Moscow’s military doctrine has undergone a 


major shift with respect to the possible use of nuclear weapons, The deterioration of 
Russia’s conventional military capabilities led to the adoption of a broadened concept of 
nuclear deterrence as early as the fall of 1992. Russia's nuclear arsenal was invoked to 
deter any large-scale conventional aggression in addition to nuclear attacks. 


This concept in turn necessitated a rethinking of the old Soviet pledge—initially endorsed 
by President Yel’tsin—that Moscow would_never be the first to u: A 


November 1993 statement of Basic Provisions of the Military Doctrine of the Russian 
Federation clearly departed from the decade-old pledge never to be the first to use nuclear 
weapons and adopted a broadened concept of nuclear deterrence covering large-scale, 
nonnuclear threats to Russia. As a warning to potential adversaries, Moscow indicated it 


might use nuclear weapons first if an aggressor takes actions to destroy or disrupt 
operation of Russia’s strategic nuclear forces, missile attack warning system, or nuclear 


and chemical industries. 
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The Ripple II nuclear test secret: why lithium-7 is actually better 
in boosted clean secondaries than lithium-6! For 14.1 Mev 
neutrons from T+D fusion, lithium-7 has a 0.3 barns cross- 
section, compared to just 0.026 for lithium-6! Plus, it gives 
ANOTHER neutron UNLIKE lithium-6. 
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Change in entropy, 


AS = nC, In(T/T,) + nRin(V/V,) 


Hence, for isentropic compression (no change in 
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entropy): Pages 72-3 and Fig 26 on p73 

A S = @) show how "X-rays drive a plasma 
a ‘hammer’ that quasi- 

Therefore: ; isentropically compresses the 


target", the target "anvil" being 


C, in{( T/T.) — —Rin(V/V,) Ripple II (boosted beryllium-coated ee ™ 


Li6D in Be ablator) interface plutonium 


_John H. Nuckolls discovered Ramp = isentropic 


isentropic compression theory for; 7 SroekN 
oe clean thermonuclear weapons = NQ*™ | 
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re SS Paar ane E ite enemies Figure 24: Left: the use of pulse shaping + 
Density (g/cc) initial shock speed in the imploding matter is comparable to initially shock compress Pu and then drive it isentropically in a way similar to the 


sound speed (pressures of 10°-10° atmospheres) and subse- 
quently so that the compression is near-isentropic; 
ptimum x-ray pulse shape needed isentropic Ripple II: 
B= t* 
where t= 1 — 1/1’, tis time, 1’ (which is >) is the transit time to 
the centre of the sphere of the initial shock (generated by appli- platforms. The rest 


Fs 3y 
cation of Fo), s= 
yt+t 


‘ environment experienced by a Pu particle in an implod primary. The concept is 
Figure 25: Measurements of the off-Hugoniot Ta EOS 


shown graphically in Figure 24. Of course, the actual design of the appropriate pulse 


encouraging. In Figu 


25 we show results from explorations of the Ta EOS on several 
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Y 
electrons (y= 5/3). (Nuckolls in Nature, v239, p139, 1972) 
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Xponnka OCHOBHbIX paGoTt 
4 AOocTHKeHHK POAL-BHUMS® 


Milestones of the VNIIEF Efforts 


1946 ~ 9 anpens sbiuino NpaBuTenbcTBeEHHOe nocTaHoBne- 
HMe 0 CosaHHM NepBoro B CTpaHe cneuManvaHpoBAHHOrO 
Hay4HO-MecnenoBaTenbCKoro M NPOMSBOACTBeHHOrO YeHTpA 
KB-11 28 KOHCTpyMpOBaHUA MH MSFOTOBNeHMA «~peaKTHBHbIX 
nsurarenei C» (PAC). 

1948-1954 - npennoxex, paspaGoran  peanv3osaH HO- 
Bbi NPMHUWN HeMTPOHHOrO MHMUMMpOBAHMA syEpHbX Saps- 
OB, 4TO NOSBONMNO CyW\eCTBEHHO NoBBICHTe sd>peKTHA- 
HOCT® Mx AeiicTenR 

1949 - nocrpoeHa yctaHoaka DKBH (cusmyecknit Koren 
Ha ObiCTpbIx HEATPOHAXx), Ha KOTOPOA Gbinu akCnepuMeHTalb- 
HO ONpefeNeHb! KPMTM4ECKMe MaCCbI NyTOHMA-239 w ypa- 
Ha-235 OA Nepsbix aTOMHbIX 3apANOB PAC-1 w PAC-2. 29 aB- 
rycta yonewHo vicnblTaHa nepeas coseTcKan aTomHas GomGa 
PAC-1 Ha CemunanatuHcKom nonurone. 

1951 ~ nposeneHo nepsoe Bo3nyuIHoe UcnTAHMe atToM- 
Holt GomBt! c Ka¥eCTaeHHO HOBO CUcTeMom OBecneYeHHA 
ccpepu4eckoro o6xaTu. HosoaseneHe NosBONMAD yMeHb- 
WMTb Maccy H3nenuA No cpaBHeHio c PAC-1 w yaenuanTe 
ero MOWWHOCTS Gonee 4eM 8 Ba pasa, 

1953 - 12 aarycra ucnbiraH aapag ana nepeoii repmoagep- 
Holt TpakcnopTaGensHon aeMaGomOn! 

1955 - 22 HonGpa ucneirak TepMongepHE Sapan Cc NpHH- 
UMNMabHO HOBOM UsHYECKOA cxeMO; aTOMHOrO OGxKATHA, 

1957 ~ o6ecneven npopie 8 noBbIWeHMM yAenbHbIx xapaK 
TEpMCTHK AAEPHbIx 3apAACB 

1958 - vicnbitaH TepmornepHeii 3apaa c ycopepweHcTao- 
EaHHOA usM4eCKOA CXeMoli, KOTOPAA Nera B OCHOBY pasen- 
Tua TepMOAnePHOrO OpyxKs 

1961 - 30 oxta6ps ncnbrrata sonopanHas Goma MOUIHOCTHIO 
50 meratoHH Ha Hogogemenscxom nonurove. NonreepxneHa 
BOSMOXHOCT» COSHH CBEPXMOLUHOTO ANEPHOTO OPyKUA 


Taneitnnait undyxyuonnsid yexopumese s2exmponos JIHY-10 
The .1U-10 linear induction electron accelerator 


and Achievements 


1946 = government resolution issued on April 9 to establish 
the country’s first specialized research and production center 
(KB-11) for design and manufacturing of «jet engines S: 
(RDS), 

1948-1954 — a new concept of nuclear charge n 
tiation proposed, develop 
significantly the efficiency of nuclear charges. 

1949 — the FKBN facility (Fast-Neutron Physical Boiler) 
built; it was used for experimental determination of the critical 
masses of plutonium-239 and uranium-235 for the first 
nuclear charges RDS-1 and RDS-2. The first Soviet A-bomb 
(RDS- 1) was successfully detonated al the Semipalatinsk Test 
Site on August 29 

1951 - an A-bomb with a qualitatively new spherical com- 
pression system tested in the air for the first time. The innova 
tion made it possible to reduce the item mass as compared to 
RDS-1 and more than double its power. 

1953 - the charge for the first thermonuclear transportable 
air bomb tested on August 12. 

1955 — a thermonuclear charge with an innovative atomic 
compression physical circuit tested on November 22. 

1957 - a breakthrough in improving the specific perfor 
mance of nuclear charges. 

1958 — a thermonuclear charge with an improved physical 
circuit tested, which laid the basis for the development of ther- 
monuclear weapons. 

1961 - an H-bomb of 50 megatons tested at the Novaya 
Zemlya Test Site on October 30. The feasibility of very high- 
power nuclear weapons demonstrated 

1962 - the first intercontinental ballistic missile with a VNIIEF- 
developed thermonuclear warhead adopted for service 

1961-1966 ~ fundamentals for the development of nuclear 
charges with as low fission-fragment activity as possible elab- 
orated and grounded experimentally. This laid the basis for the 
construction of «clean» charges. 

1966 - a thermonuclear charge tested on October 27; this 
demonstrated that it was possible to improve fundamentally 
its specific performance. 

1966-1980 — munitions resistant to casualty eff 
nuclear explosions developed for antimissile and air detens 
systems. 

1967-1981 - physico-mathematical models were expanded 
considerably, physically new problems were resolved and 
design based on 2-D programs was shifted to. 

1970 - the first intercontinental missiles with multiple reen- 
try warheads went into service. 

1970-1975 - gas-dynamic experiment procedures and 
hardware complexes for experimental trials of items as part of 
full-scale nuclear tests developed. Many of these did not have 
international analogs. 

1971-1975 - compressibility of porous metals (copper, 
iron, tungsten and some other elements) at terapascal pres- 
sures measured. 

1970-1980 — generators of ultrahigh magnetic fields 
stable characteristics built. Procedures for physical experi- 
ments in these fields developed. 


xutron ini- 
nd implemented; this enhanced 


of 


O6pasubi agepHoro opyxkuA (my3eA POAL-BHANSO) Specimens of nuclear weapons (exhibits of the VNIIEF museum) Pd 


Riau Nepsaa taxTuyeckaan First serial 
rise OGpa3ybI AAepHoro opyKua cepwiiHan atomHan Goméa tactical A-bomb 
: _ (a«cnonaTb! my3en P®AL|-BHUMS®) 


Vcnbitaxa & 1953 roay Ha CemunanarMHcKom nonurone. Tested at the Semipalatinsk Test Site in 1953. Yield: up to 
Mouyocte 3apaaa go 30 Kt TpoTunoporo oxemeanenta. Ha 30 kt. In service in 1954-1985. 
soopyxennn c 1954 no 1965 rona. 


Specimens of Nuclear Weapons 
(Exhibits of the VNIIEF Museum) 


Nepsaa atomHan 6om6a CCCP USSR’s first A-bomb 


Agepxoiit sapag ucnpirarx 29 asrycra 1949 roma Ha Cemu- The nuclear charge was tested at the Semipalatinsk Test 
nanaTMHCkKOM nonmrone. MouHocTs sapsna no 20 xt poTu- _ Site on August 29, 1949. Yield: up to 20 kt 


AOBOrO SkBMBANeHTa. 


Nepsaa BopopogHan GomGa First H-bomb 


AaepHpiA sapag ucnbitax 12 asrycta 1953 roga Ha Cemu- The nuclear charge was tested at the Semipalatinsk Test 
nanaTHHCKoM nonwrove. MouwHocT 3apaga £0 400 KT TpoTH- Site on August 12, 1953. Yield: up to 400 kt. 
nosoro axsvBaneHTa. 
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% Pa3pa6orka agepHbix Goenpunacos Development of nuclear munitions O6paayb! ANepHOrO OpyxuA (my3eA POAL-BHANIO) Specimens of nuclear weapons (exhibits of the VNIIEF museum) Pd 
Nepsas sgepHas 6oeBas YacTb First nuclear warhead Nepsaa agepHas 6GoeBaa YacTb First nuclear warhead 
AA TaKTMYeCKON pakeTbI for tactical missile Ana Gannuctu4eckon pakerTbi for medium-range 
cpemHero paquyca AevcTBuA ballistic missile 
MouwHocts sapaia no 10 KT TpoTMNoBoro akevBanenta. Jlanb- Yield: up to 10 kt. Range: up to 32 km. In service in 


Yield: up to 40 kt. The 
range is up to 1,200 km. In 
service in 1955-1960. 


HocTb noneta A0 32 km, Ha BoopyxeHun Cc 1960 no 1967 rona. 1960-1967, Mouwwocrb 3apama ao 40 KT 
Tpormnosoro aksusanen- 
Aanbuocts noneta Ao 
10 kw. Ha BoopyxeHMH C 
1955 a0 1960 roga. 


TepmosgepHbin Goeson 6noK Thermonuclear combat unit 
ANA NepBOU MexKKOHTMHEHTAaNbHOK for the first intercontinental 
6annuctuyeckou pakerTbi ballistic missile with a multiple 
c pasqenstowelica ronoBHon YacTbtO reentry warhead 
MowxocT 3apaga Gonee 2 Mr TpoTMnoBoro 3xBuBaneHTa. Yield: over 2 Mt. Range: up to 12,000 km. In service in 
Aansuocts nonera ao 12 000 xm. Ha soopymexunc 197020 1970-1979. Nepsaa TepmosfepHan Goesan 4YacTb First thermonuclear warhead 
1ST ropa AA M@KKOHTMHEHTAaNbHOW for intercontinental 
6annuctnyeckon pakeTbi ballistic missile 
MowHoct 3apaga 0 3 Mt Tpormnogoro axsusanenta. Jany- Yield: up to 3 Mt. Range: up to 8,500 km. In service in 


nocTe noneTa A0 8500 km. Ha Boopyxexuu c 1960 n0 1966 roa. 1960-1966. 
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aSybI AREPHOTO Opyxusn (myse% POAL|-BHANS®) Specimens of nuclear weapons (exhibits of the VNIIEF museum) 


Camas MoujHas B MMpe 
9KcnepumeHTanbHaa 
BogopomHan Gom6a 


Thermonuclear combat unit 
for medium-range missile 
with a multiple reentry warhead 


World’s most powerful 
experimental 
H-bomb 


TepmoagepHbii GoeBonw 6noK 
Ana pakeTb! CpepHero paguyca AevicTBuA 
c pasgenatowjevica ronoBHOU YacTbIO 


Vicneitaka 30 oxra6pa 1961 roma Ha nonuroxe «Hosan 
ems» Ha NOAOBHHHYIO MOULHOCTe. PacueTHaR MOWHOCTE 
Gonee 100 Mr tpoTunosoro oxsvsanenta 


Tested to half-yield at the Novaya Zemlya Test Site on 
October 30, 1961. Estimated yield: over 100 Mt. 


Cymmapxas Mou\HOCT 3apafa 0 400 kT TpoTHNOBOro SKBH- 
sanexTa. JlanbHocTs nonera A0 5000 km. Ha soopyxKeHmu c 1976 
no 1991 ropa. Cxsra c soopyxenua no Jorosopy o PCM. 


Total yield: up to 400 kt. Range: up to 5,000 km. In service in 
1976-1991. Decommissioned under the INF Treaty. 


Thermonuclear warheads 
for operational tactical missiles 


Tepmospepnbie 6oesbie yacTu 
ANA ONepaTMBHO-TaKTMYeCKUX pakeT 


1 — Hepeax mepwondepuan Goesan xacms dx 
onepamusuo-maxmureckoli paxemu. 

Mownocms sapzda do 300 xm mpomusosozo 
axeusasenma. Jlassnocms nosema do 900 xu. Ha 
soopycenuu ¢ 1965 do 1986 zoda. 

2 — Tepaondepuan Goesan wacme dan onepa- 
mueno-maxmureckou paxemy. 

Mownocms sapada do 200 xm mpomusoeoz0 
oxeusasenma. lasenocms nasema do 450 xm. Ha 
coopyacenuu ¢ 1981 do 1991 coda. Cnama ¢ eoopy- 
acenus no ocosopy 0 PCMIL- 


1 — First thermonuclear warhead for opera- 
tional tactical missile. 

Vield: ap 0 300 kt. Range: up to 900 km. In ser- 
vice in 1965-1986. 

2 — Thermonuclear warkead for operational 
tactical missile. 

Vield: up 10 200 kt. Range: up to $50 km. In ser- 
vice in 1981-1991. Decommissioned under the 
INF Treaty 


‘Anepro-opyeaHaR AeRTeNbHOCTE 
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EN 
Nuclear weapons activities ay 
a 


Uutx HEOGXOAUMYIO ANIA PacHeTOB MNcbopMaLiio O CAONCT The VNIIEF specialists have succeeded in the following 
Bax BEWECTB, OTPAGOTAHE! HOBbIe TexHONOTHK NpoBeAe- areas 


nie pacveTHO-TeopeTHM4ecKMx paGor No OCHOBHSIM Hanpa- 
BNEHMAM MEATENBMOCTH. 

Cepseaubie ycnexn 2OCTHrHyTe! CneuManucTaMM MHCTH- 
TyTa 8 Cheaywouux OGnacTax: 

- wonenuposanve Wa SBM mHoroMepHbix amas dusHKH 
SREDHOTO BIDLIBA, NAZePHON OUMKN B NONHOM SaMKHyTOH 


- computer-aided simulation of multivariative nuclear explo- 
sion and laser physics problems in a complete closed state- 
ment with all leading physical processes taken into account: 

- studies into characteristics of turbulence; it has been for 
the first time that results of a range of experimental measure- 
ments were interpreted through direct numerical simulation 


nocTaHORKE C OAHOBPEMEHHbIM yHeTOM BCex BeAYUUMx quaM- of gravitational turbulent mixing using multiprocessor com- 
4ecKHx NpOUeCCOS; puters: 


t= 140 xc 
t= 140 us 


Hpouece degbopmauuu Mamepua.sa pu enewnem 6ordewcmsun 
A material deformation process at external effects 


Modesuposanue npoweccos mepmondepuovo cunme ra 
Thermonuclear fusion simulation process 


= mccAeQOBaHMe XapaKTepuCTuK TypGyneHTHOCTH: BNep- 
able NyTeM NPAMOrO SUCNeKHOrO MOAeAMpPOBAHHA rpaBHTa- 
UwoHHoro TypSyneHTHoro NepemMewMBaHHA Ha MHOrONpO- 
ueccopHeix SBM yaanoce O6eAcHMTh pesynstate: pana 
SKCNepHMeHTaNbHEXx MSMepeHHit 


- development of multiprocessor computer systems and 
up-to-date computer networks: 


| |) 


JWanue (1) w cibepureckan kamepa siaumodeiicmeus (2) 
yemanoexu «Hexpa-Se 


The «Iskra-S» building (1) 
and spherical interaction chamber (2) 


{ypober HeonHopoanocTH < 3%) cHMMeTpHO peHTreHoR- 
CKOFO MONA Ha NOBEDXHOCTH CEHYECKO! MMKPOMMUIEHH 4 
OCYWECTEMTS YHNKANIDHEIE HECEQOBAHHA CxATHA OOONOYEK 
¢ DT-Tonnvgom 6 CHMMeTpHYHbIx ycnoBMaXx. NposeneHtt 
NepawexTanbHble MCCHeROBAHHA BNMAHKR ACHMMETpHHt O60- 
NONKH M PeHTeHOBCKOrO NOAR Ha BOeKTHBHOCTe PAGOTH! 
TepMORAEPHOR MHWEHH, PesynbTaTbI KOTOPLIX NpoaHanHsu- 
OBAHE! C NOMOUIbIO ABYMeD- aie 
Hix NporpaMM panwayvoHHOR 
ras080f nuHamMKa, Comal 
Mex 8 VincTHTyTe TeopeTuye 
CKO M MaTeMaTH4ecKoit Ou- 
auxn POSU-BHUM3®. Mony- 
YOHO YROBNETBOPHTENbHOe CO: 
racve pesynbtatos axcnepi- 
MeHTOB M pacyeTos, KoTOpoe 
cannetenbctsyet 0 xopowel 
TOMHOCTH pac4eTHoro onuca- 
His ABYMePHOrO TeEYeHHA BEi- 
COKOTeMNepaTypHO! Naame 
Ha ycranoaxe «Vicxpa-5S» 3a- 
pernctpwposava renepauna 
PeNTTeHOBCKOFO WanyYeHHA C 
ANWHON BoNHt! 10,6 HM Ha ne- 
pexoge J = 0 - 1 HeoHonogo6- —— 


Ofsoxa ¢ DT-monsweos cosunyma 
Oommocume to uenmpa 
Goxca-nowaepmopa 


Pacvemnoe pacnpedesenue 
riomnocmu 6 Somenm 
cenepawuu neiumponnoco araxod 


A shell with DT-gas Calculated density 
shifted relative to the converter distribution at the time. 
center of the neutron yield generation 


Ikenepumenmes no cmamuro xuwened « ciepureckux Goxcar-Koneepmopax 
@ caemempurnsex (1) « accunmempurnsee (II) yerooune 

Target compression experiments under symmetrical (I) and asymmetrical (11) 
conditions in spherical converters 


tions. Experimental studies into the impacts of the shell and 
X-ray field asymmetry on efficiency of the thermonuclear tar- 
get operation have been conducted and the respective find- 
ings have been reviewed based on 2-D radiation gas-dynamic 
programs developed at VNIIEF's Institute for Theoretical and 
Mathematical Physics. Satisfactory agreement of the exoeri- 
ment and calculation results has been obtained, which evi- 


Npnnunnuanbnas cxema muwenn 
Aa MccneAOBaHuR pacnpocTpaHeHuA 
peHTreHoscxoro usnyyeHua: 


1 = suixonnoe oKHo: Il — BHyTPeHHHT U- 
AMHaAD, lll — AMarHOCTHYECKaR Leb, 
nopsec; 2 — nasepreie ny4xn; 3 — xop- 


nyc «nnommnaropas; 4 - unaniapnne- 
Kit Kanan 


Schematic diagram of the target 
for research into the X-ray distribution 


1 — outlet window, Il — inner cylinder 
lil - diagnostic siit 
suspension, 2 - laser beams, 3 - the 


Illuminator body, 4 ~ cylindrical channel 


e 


Baprie eodopoduoii Gombe PAC-37 22 nondpa 1955 2oda na Cemunasamunckom nosuzone 


Explosion of the RDS-37 H-bomb at the Semipalatinsk test site on November 22, 1955 


667 


Vicntiranis ageprbix GoenpHnacos 4 nonHroHbt 


In the morning of September 21, 1955, the USSR's first under 
water nuclear explosion was conducted in the Chernaya Bay by 
detonation of the T-5 torpedo warhead at a depth of 12 m. Its 
yield was 3.5 kt. Following automatic generation of the signal to 
detonate the torpedo charge, a vast pillar of water with a crown 
of a brightly white cloud rose from the sea. One could perfectly 
see as the water pillar crown evolved, gases broke through it and 
the base surge curl formed. 

Commander-in-Chief of the USSR Navy led and was respon- 
sible for the first underwater nuclear test. 


Tests of nuclear munitions and test sites 


Atomuyio Gomby CGpocun Ha oGo3Ha4eHHyio Uent Ha Tou- 
KOM NONMFONe akHNax NOAMONKOBHiNKa B.A. KyTEIPYeZa, KO- 
TOPbIA yKE MMEN ONbIT NATH NETHbIX MONEITAHWA AaTOMHOM 
6om6ui Ha CemunanatuncKxom nonuroxe. Npowsowno ato 14 
cexTaSpa 1954 roga a 9 4 34 mn. 

B nonroroske w 8 Xone yYeHMs NPRM aKTV8HOe yuacTe 
pyxoBoactso Munucrepctea cpennero mawmHocTpOeHMA 
CCCP fo rane c B.A. Manpiwesim, a TaKxe BeAyUAMe yue- 
Hie - cognarenu smepHoro opyxus V.B. Kypyaroe, 
K.V. LWenkwt 1 pyxosoacrao acex pons eoiic« m can dnara, 
KOMAHOBAHME BOEX Py! BOVICK, BOCHHBIX OKPYFOB, OKPYTOS 
NPOTMBOBOSAYUIHOA OGOPOHei, cbnoTos 4 cbnoTunMit. Ha yue~ 
ue ObiNM NpUrnaWeHb! BCE MMHMCTpbI CGOPONS! ANyxKeCT- 
BEHHBIX B TO BpeMs| HAM CTpaH. BolicKasoe y¥eHHe NOR kO- 
DOM «CHeKOK» @ WIAGHbIX JOKyMeHTax HaaBisanoce: «Mpo- 
PbIB NOAFOTOBNeHHO TakTM4ecKo OGOpoHb! NpoTMBHHKAa C 
NpHMeHEHKeM aTOMHOTO OpyKHA 

17 cexta6pa TACC coo6umno: «B cooTseTcTemn c naHOM 
Hay4Ho-viCCnegoBATeNLCKMX M SKCNEPUMeHTaNbHex PAGOT B 
nocneaHne AHu B CopeTcKom Coiose 6bino NpoBemeHxo MCNbI- 
TaHWe OLHOO 43 B4QOB aTOMHOFO Opyxus. LlenbIO KeNsITa- 
Hina Gouo uayeHvie aericTeMi: aTomHoro espsiga. Mpu mcnbi- 
TaHMMt NOAYYEHI LEHHBIE PESyNbTATb!, KOTOPbIe NOMOFYT CO: 
BETCKMIM YHEHBIM M MHKEHEPAM YCNELHO PeUMTb Sana4H NO 
au OT ATOMHOTO HaNageHns» 


epicenter and in the radioactive cloud pattern. The exercise 
involved some 45,000 troops and this was the USSR’s only 
large-scale military exercise in conditions of a full-scale 
nuclear explosion. This unique exercise was commanded by 
Marshal of the Soviet Union G.K. Zhukov. 

The A-bomb was dropped onto the specified target at the 
Toskoye range by the crew led by Lieutenant-Colonel V.Ya 
Kutyrchev who had an earlier experience of five A-bomb 
flight tests at the Semipalatinsk test site. The event took 
place at 9.34 a.m. September 14, 1954. 

The work to prepare and conduct the exercise involved the 
leaders of the Ministry of Medium-Machine Building headed 
by VA. Malyshey, leading nuclear weapons scientists includ 
ing 1.V. Kurchatov and K.I. Shchelkin, leaders of all arms and 
naval forces, and commanders of all groups of troops, military 
districts, air defense districts, fleets and flotillas. The exercise 
was attended by all defense ministers of the USSR’s friendly 
countries at the time. Codenamed «Snezhoke, it was referred 
to in staff documents as the «Break through the enemy's pre- 
pared tactical defense using nuclear weapons» 

A TASS report of September 17 read: «in keeping with the 
plan of research and experimental work, the Soviet Union has 
recently conducted a test of one of the nuclear weapon types. 
The purpose of the test was to study the effects of a nuclear 
explosion. Valuable results have been obtained during the test 
that will help Soviet scientists and engineers with successful 
solution of the task to provide defense against atomi 
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Vicnbitarus aaepHbix Goenpunacoe M nonwroHet 


71-% nonuron BBC 

M BOUCKOBbIe yYeHHA 

Ha TOWKOM NonuroHe 

c NpumeHeHveM aTOMHON Gom6bi 


B 1950-1951 ronax wna nogrorosKa K nepsomy KcnbITa- 
Huo & CCCP atomHoli GomBs! PLIC-3 co c6pocom ee c camo- 
neta 8 pexume Goesoro GomGomeraHun. Takoe nepsoe uc- 
Neltaue cocToanoct 18 oxta6pa 1951 ropa Ha Cemunana- 
THHCKOM NonuroHe: aBvaGomGa MOWHOCTbIO 42 KT Oba B30- 
psava Hag ero ONbITHEIM NoneM Ha BEICOTe 380 mM, Tak Bnep- 
auie 8 CCCP Guin nponssefeH sosnywHei AB. VU atoT pe- 
3yAbTaT, NO CYWWeCTBY, ABMCA OCHOBOM ANA NPUHATHA pewe- 
Hui 06 OCHaweHMM CoBeTCKHx BBC agepHeim opyxvem: 6ti- 
nO OpraHvsosaHo RAepHOe NPoMsBogCTBO aBvaGomG PAC-4 
wx HOCMTeNe — CamoneTos Ty-4. 

B rocyfapcteeHHom cucTeme opranusauun # NpoBepe- 
nv# AV Gonbuyio pont ceirpan 71-7 nonuron BBC, pacno- 
noxenHbit we Kppimy (B pawone noc. Bareposo), KoTopbii 
Opin cosgan B asrycte 1947 roma. Ero nvunei CocTas B 
1949-1962 ropax yyacTsogan B 178 afepHbix UcnbITaHMAX: 
4a CIN — 8 94 AV, Ha CUNHS - 8 83 w ewe 8 OAKOM - Ha 
Toukom nonuroue, 8 XONe BOMCKOBOTO yueHuA C NPUMeHE- 
HMM @TOMHOM GomGsi 8 pexvMe SomOomeTaHus c GonbuiO 
BbICOTEI. 

Ha stom nonvroke BBC nossepranvict Takoke COOTBETCTBYIO- 
WWMM MCIbITaHMAIM 4 CAMONETEI— HOCHTENM aTOMHbIx GoM, 4 ca- 
MoneTei-nabopaTopyy:: Ty-16, Man-28 4 Cy-76 (Ha CUM); Ty-16 
Ty-35 v 3M (Ha CVINH3); orpaSarbieanca Be-12, koTopsilt npo- 
XONMMN ViCNbITaHMA Kak HOCMTeNb NPOTMBONOAOYHOTO AREpHOrO 
opyxna Ges npvanevenita K HaTypHuim AV, 

Cnenyet oTmeTHuTb, 4TO pesynrbTaTb! MCCNEAORAHMA BO3- 
AevicTeva AB npusenn K BbIBOAY O BOSMOXHOCTH addex- 
THBHOrO AeiicTeMa BoopyxKeHHbix Cun Ha none Gor B ycno- 
BURX NPAMEHEHMA NPOTHBHMKOM azepHOrO Opyxus. B STOM 
KOHTeKCTe CNefyeT pacCMaTpHBaTb M BOMCKOBBIE yYeHMA. 
nposoqmeawmeca Ha Touxom aprunnepiicKom nonuroue 8 
Opex6yprcxo” o6nactu 8 cexTAGpe 1954 rona, B xofe Ko- 
Topix Gbin NpOMsBeneH BOSAYWHBIA AB MOWHOCTHIO 40 KT 
Ha BbicoTe 350 m. Taxas BbiCoTa noppEiBa u3qenun PLC-3 
oBecneunsana HesHa4MTenbHOe paquoaxTusHoe 2arpa3He- 
Hue TeDpHTOpMN B SNMUeHTPe B3pbIBa M Ha CNege pagMoak- 
quexoro oGnaka. B xone 3Tux yYeHUi NpMHMMaNM yuacTue 
oKono 45 Tuc. BOEHHOCAYKAUIMX. STO Buinn eMHCTBEHHEIC 
8 CCCP macwraGxwle BovicKosbie yuenua B ycnoBMAX Ha- 
Typnoro AB. Cronb ynnkanbiiim yaenuem pykoBsoann Map 
wan Cosercxoro Cowsa IK. Kykos. 


Obcyacdenue peuenun cmopon ua soitenowwx ynenwax 
Discussion of a decision by parties to the military exercise 


Tests of nuclear munitions and test sites 


71st Air Force test range 

and military exercises 

at the Totskoye test range 

in the A-bomb explosion conditions 


In 1950-1951, efforts were underway in the Soviet Union to 
prepare for the country’s first test of the atomic bomb (RDS-3) 
to be dropped trom an aircraft under combat bombing condi- 
tions. This test was conducted on October 18, 1951 at the 
Semipalatinsk test site. The 42 kt air bomb was detonated at 
the altitude of 380 m over the site's proving ground. This was 
the first Soviet air nuclear explosion. The result of the test was 
essentially the basis for further decisions to arm the Soviet Air 
Force with nuclear weapons. This stimulated the opening of 
the manufacture of RDS-4 nuclear air bombs and their carrier 
aircraft (Tu-4). 

Within the government nuclear test organization and perfor- 
mance system, this was greatly helped by the 71st Air Force 
test range near Bagerovo, the Crimean Oblast. The range was 
set up in August 1947 and, in 1949-1962, its personnel were 
involved in 178 nuclear tests, including 94 tests at 
Semipalatinsk, 83 tests at Novaya Zemlya and one more test 
undertaken at the Totskoye range as part a military exercise 
involving the use of an A-bomb in the high-altitude bombing 
conditions. 

This Air Force test range was also the site for respective 
tests of nuclear bomb carriers and laboratory aircraft, includ- 
ing Tu-16, ll-28 and Su-7b (at Semipalatinsk), and Tu-16, Tu- 
35 and 3M (at Novaya Zemlya). These also included tests of 
the Be-12 aircraft as the carrier of anti-submarine nuclear 
weapons with no full-scale nuclear explosion involved. 

It is worth noting that results of the studies into effects of 
nuclear explosions led to a conclusion that Armed Forces 
could act effectively on battlefield after the use of a nuclear 
weapon by the enemy. This context can be also used to 
address the military exercises held at the Toskoye artillery 
range in the Orenburg Oblast in September 1954, when an air 
nuclear explosion of 40 kt was detonated at the altitude of 350 
m. Such altitude of the RDS-4 detonation ensured small 
radioactive contamination of the territory in the explosion 


Bamecmumess nunuempa o6opous CCCP IK. 
4 Munuemp cpedneco Mauunocmpoenux CCCP B.A. Masumes 
USSR Deputy Defense Minister G.K. Zhukov and the USSR Minister 
of Medium Machine-Building V.A. Malyshev 
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Tests of nuclear munitions and test sites 
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mexayHapoaHeim HabmogeHveM HW NOCpeACTBOM CooTBeT- 
CTBYOWWX MEXAYHAPOAHBIX NPOUeAYP NOTeHUMANbHEIE 
Snara oT mOGOro MUpHOTO NPMMeHEHMA SAePHEX BIPHIBOB 
6pm AOCTYNHb! rocyAapcTBaM CTHKaM HaCTOAULerO 
Qorosopa, He OGnagaioumx ADepHbiIM Opyxvem, Ha 
HEQVCKDMMMHALMOHHON OCHOBE, 4 YTOObI CTOMMOCTE 
MCNONbayeMeIX BIPLIBHEIX YCTPOMICTB ANA TaKHX y4 
crnuxos Jlorosopa Gbina TaKolt Hu3KOM, KaK TONBKO 
3TO BOSMOXHO, 4 He BKMIOYaNa pacxoAb NO 4x VCC: 
DOBAHIIO 4 YCOBEDWEHCTAORAHINO. 

Csoe npakTuyeckoe BONNOWEeHHE MAEM MCNONLI0BA- 
HUA NOASEMHbIX AB 8 HAPOAHO-KOSAMCTBEHHEIX LENS B 
Copercxom Coiose nonysunu, 6 yactHoc™, Gnaroaapa 
WHMUMaTHBe MH LUMPOKOM NOAMEPxKe CO CTOPOHt! Muni 
ctpa cpeaHero MawmHocTpoexma E.N. CnascKoro. 

B koporkue cpokn Gbinn paspaboranb! 4 coaaaHtt 
cheymanbisie anepHbie sapaani ann MSIB, xoropuie 
umenn ra6apyTbl, NOSBOAMOWWME MCNONIOBaTb Mx B 
cKBaxkMHaX, BbIZeEpKuBANK GonbUMe AABNeHMA MH TeM- 
Nepatypb! v MMenM 3anaHHble NPOeKTOM ypoBHM SHED: 
ropeigeneHua. Sto onpenenuno TexHm4eckhe BO3- 
MOXHOCTH M1 BbICOKYIO ScdbeKTMBHOCTL NpHMeHEHMA 
noasemrpix AB ana peanvgaunn 8 CCCP mxorux Ha- 
PONHO-KOSAVICTREHHLIX Nporpamm, OcyWecTBNeHMe 
KOTOPbIX OObI4HLIMM CpencTaaMM Gbino Manoamdex- 
TwBH0. Tax 8 60-e roti XX Beka Ha4ann paspabaTEl- 
BaTECA OCHOBHBIe NONOXeHKA FOCyRApCTBEHHOM NpO- 
rpammit N27 «AgepHeie B3peibe! Ana HapOgHOrO xO- 
saiicTBa». PykopoguTenem nporpamMbi can 3aM 
Turenb E.N. Cnascxoro npoeccop A.fl. 3axapen- 
koB, €@ Hay4HbiM PpykOBOAMTeENeEM - Npodeccop 
O.J1. Keaposcxui. 

Pa6ora passopauneanace 6eicTpo: yxke 6 1965 ropy 
6tiny: npoBepenti yeTEIPe SkcnepuMeHTa no nporpam- 
we MAB. 


broad support from the Minister of Medium Machine-Building 
Ye.P, Slavsky. 

Special nuclear charges for peaceful nuclear explosions 
were developed and built within a short period of time. These 


